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tREFACB  TO  THE  SECOND  EDITION. 


The  favourable  reception  accorded  to  the  First  Edition  of  *' Yacht  and 
Boat  Sailing/'  was  extremely  gratifying,  and  is  sufficient  evidence  that 
the  information  it  contained  was  of  a  useful  and  practical  character.  I 
received  many  kind  expressions  of  approval  from  yachtsmen  and  boat 
sailers,  and  many  useful  hints.  Some  of  the  suggestions  have  been 
acted  upon  in  the  present  edition,  with,  I  trust,  a  serviceable  result. 

In  the  opening  chapters  of  the  First  Edition  an  endeavour  was 
made  to  elucidate,  in  as  simple  a  manner  as  possible,  the  natural  laws 
which  govern  floating  bodies ;  these  chapters  have  been  amplified, 
and  some  practical  rules  have  been  added  for  determining  with  certainty 
suitable  relative  proportions  of  length,  breadth,  and  depth  for  yachts  of 
all  sizes.  No  attempt  h^,  however,  been  made  to  unnecessarily 
introduce  subjects  which  properly  appertain  to  naval  architecture  and 
not  to  yacht  sailing;  only  those  elementary  principles  which  influence 
the  general  behaviour  of  vessels  when  under  sail  have  been  dealt  with, 
and  it  will  always  be  an  advantage  to  yachtsmen  to  be  thoroughly 
acquainted  with  these.  Indeed,  I  have  found  that  a  desire  is  general 
among  yacht  owners  to  acquire  &  knowledge  of  these  principles;  but 
the  desire  has  seldom  been  gratified  on  account  of  the  great  mental 
effort  the  acquisition  of  such  knowledge  demanded.  I  have  attempted 
to  overcome  this  difficulty,  and  to  explain  the  application  of  the  principles 
referred  to  in  a  manner  which  will  prove  readily  comprehensible. 

Many  new  branches  of  yachting  and  boating  have  been  introduced 
into  the  work.  The  designs  of  two  well-known  5-tonner8 — Freda  and 
Lorelei— are,  by  the  kindness  of  their  original  owners,  for  the  first  time 
made  public,  and  the  designs  of  many  other  yachts  and  boats,  not 
hitherto  published,  have  been  added  to  the  list  of  plates.  The  old 
matter  relating  to  boats  has  undergone  amplification  and,  where 
necessary,  revision ;  so  that  the  instruction  on  every  subject  is  in 
accord  with  the  latest  and  most  approved  practice. 
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iv  Preface. 

The  most  important  additions  introduced  are  the  subjects  of  canoe 
designing  and  canoe  sailing.  The  articles  on  these  subjects  were  kindly 
written  for  me  by  Mr.  W.  Baden-Powell,  Mr.  E.  B.  Tredwen,  and 
Mr.  C.  G.  Y.  King. 

During  the  last  decade  canoe  sailing  has  become  a  popular  pastime, 
and  no  work  on  boat  sailing  would  be  now  complete  if  it  did  not 
contain  instructions  in  this  new  branch  of  the  art  of  boat  sailing.  This 
art  has  been  carried  to  a  very  high  state  of  perfection  by  Mr.  Baden- 
Powell,  Mr.  Tredwen,  and  others ;  and  their  minute  elaboration  of  the 
details  of  canoe  fitting  and  canoe  handling  surpasses  anything  hitherto 
attempted  on  other  kinds  of  sail-boats.  The  only  danger  is  that  such 
precise  and  skilled  experts  as  Mr.  Baden-Powell  and  Mr.  Tredwen  will, 
so  far  as  racing  is  concerned,  render  canoe  sailing  too  difficult  an  art 
for  the  majority  of  men  who  are  fond  of  handling  small  boats ;  but, 
apart  from  canoe  racing,  there  is  no  doubt  that  they  have  perfected 
a  form  of  sailing  which  is  highly  diverting,  and  which  anyone  could 
practice  with  precision  after  a  very  little  experience. 

So  far  as  canoe  racing  goes,  its  present  tendency  appears  to  be 
towards  making  canoes  practically  uncapsizable  or  yacht  like,  and  before 
another  decade  has  passed  it  is  probable  that  a  kind  of  miniature  or 
model  yacht  will  take  the  place  of  the  racing  canoe.  However,  the 
canoe  proper — flat  floored  and  easy  of  transport — ^will  always  be  retained 
for  lake  and  river  travelling. 

DIXON   KEMP. 

104^  Pai^acx  Gardens  Tebbacs, 

Kensington,  London,  W., 

March  1, 1880. 


PREFACE  TO  THE  FIRST  EDITION. 


In  Launching  the  ^^  Manual  of  Yacht  and  Boat  Sailing/'  I  desire  to 
acknowledge  the  valuable  aid  which  I  received  during  its  compilation. 
Mr.  J.  Beavor  Webb  compiled  the  tables  for  rigging  and  blocks,  and 
gave  me  the  lines  of  the  Itchen  Boats;  Mr.  G.  L.  Watson,  of  Sauchiehall- 
street,  Glasgow,  made  the  drawings  of  Clyde  Sailing  Boats,  and  wrote 
the  chapter  thereon;  Mr.  C.  P.  Clayton  gave  me  the  lines  of  the  New 
Brighton  Sailing  Boats,  and  much  information  concerning  their  outfit 
and  management;  and  he,  too,  with  Mr.  W.  B.  Forwood,  gave  me  the 
instruction  I  required  concerning  Windermere  Yachts;  Mr.  W.  Baden 
Powell  gave  me  the  drawing  and  particulars  of  the  Gunter  Sprit  Big 
introduced  by  him;  Mr.  T.  Stow,  yacht  builder,  of  Shoreham,  gave  me 
the  lines  of  the  Brighton  Beach  Boat ;  and  Mr.  J.  R.  Wills,  of  Penzance, 
the  design  of  the  Penzance  Lugger.  Some  of  the  information  on  other 
subjects  I  obtained  from  correspondents  of  The  Field,  and  I  believe  the 
source  is  in  each  case  acknowledged  in  the  text. 

DIXON   KEMP. 
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INTBODUCTION. 

The  Abt  of  Yacht  and  Boat  Sailixo  cannot  be  acquired  by  the  mere 
study  of  books  which  treat  of  the  subject,  but  precise  instruction  will 
always  be  of  value  to  those  who  have  had  no  experience  in  youth  of  the 
sport,  or  who  have  no  opportunities  of  taking  advantage  of  practical 
coaching.  Yacht  sailing,  like  many  other  arts,  is  governed  by  certain 
scientific  principles,  easily  determinable  in  theory,  although  hidden  in 
practice.  Experience  has  taught  every  sailing  master  that,  if  a  vessel 
carries  too  much  weather  helm,  an  addition  to  head-sail  or  reduction  of 
after-sail  will  ameliorate  it;  and  he  equally  knows  that,  if  a  vessel  is 
deficient  in  stiffness,  the  application  of  a  lead  keel  will  make  her  stiffer ; 
but  if  he  were  told  to  shorten  the  arm  of  the  couple  upon  which  acted  the 
force  that  was  turning  the  vessel's  head  towards  the  wind,  or  to  lengthen 
the  arm  of  the  couple  upon  which  the  statical  stability  of  the  vessel 
depended,  he  probably  would  not  know  what  was  meant.  It  may  be 
argued  that,  if  a  man  knows  what  to  do  to  correct  certain  objectionable 
conditions,  it  does  not  matter  whether  he  can  account  scientifically  for  the 
cause  and  effect,  or  for  the  evil  and  the  cure.  But  it  is  obvious  that  a  man, 
although  expert  in  the  practice  of  his  art  so  long  as  everything  worked 
smoothly,  would  be  liable  to  meet  with  a  check  if  any  adverse  condition 
refused  to  yield  to  remedies  within  his  experience ;  whereas,  if  he  had 
a  knowledge  of  the  underlying  principles  of  his  art,  the  remedy  would  be 
suggested  because  the  cause  of  the  evil  would  be  known.  However,  the 
object  in  view  is  not  to  instruct  sailing  masters  in  the  scientific  principles 
which  govern  their  art,  but  to  give  such  instruction  and  knowledge  of 
the  practice  of  that  art  as  may  be  of  service  to  the  purely  uninitiated. 
This  knowledge  can  be  most  readily  imparted  if  a  clear  understanding 
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is  first  arrived  at  of  the  principles  and  properties  which,  according  to 
scientific  research,  govern  the  performances  of  sailing  vessels.  With  this 
pnrpose  in  view,  will  be  given,  in  as  succinct  form  as  may  be  compatible 
with  clearness,  a  statement  of  those  principles  and  properties  before  the 
general  subject  of  the  management  of  a  vessel  when  under  sail  is  entered 
upon.  The  exact  application  of  principles  or  the  determination  of  pro- 
perties referred  to  would  be  beyond  the  scope  of  this  work,  and  can  be 
acquired  from  some  modem  work  on  naval  architecture,  such  as  "  Yacht 
Designing." 


CHAPTER   I. 
DISPLACEMENT  AND  BUOYANCY-STABILITY. 


DISPLACEMENT  AND  BUOYANCY. 

The  displacement  of  a  vessel  is  the  quantity  or  bnlk  of  water  (generally 
represented  by  a  measure  of  weight)  which  a  vessel  displaces  or  pushes 
away  when  she  is  put  into  the  water.  This  quantity  of  water  is  always 
equal  to  the  whole  weight  of  the  vessel  and  everything  that  she  contains ; 
that  is  to  say^  the  vessel  will  sink  into  the  water  until  she  has  displaced  a 
quantity  of  the  fluid  equal  to  her  own  weight  and  the  weight  of  everything 
that  she  contains. 

If  the  weight  of  water  displaced  is  also  exactly  equal  in  bulk  to  the 
bulk  of  the  vessel,  then  the  lattev  will  sink  in  the  fluid  until  her  entire  bulk 
is  immersed ;  or,  in  other  words,  if  the  body  immersed  be  a  solid  of  the 
specific  gravity  of  the  water,  then  will  the  solid  sink  into  the  fluid  until  it 
is  entirely  immersed.  For  example,  a  cubic  foot  of  African  oak  weighs 
621b.,  a  cubic  foot  of  fresh  water  weighs  62 Jib.,  and  consequently,  if  a 
cubic  foot  of  African  oak  were  placed  in  fresh  water,  it  would  nearly  sink 
to  the  level  of  the  surface ;  but  a  cubic  foot  of  sea  water  weighs  641b.,  and 
consequently,  if  a  cubic  foot  of  African  oak  were  placed  into  sea  water,  it 
would  sink  until  621b.  of  the  fluid  were  displaced  (which  would  be  less  than 
a  cubic  foot),  and  would  sink  no  deeper,  so  practically  21b.  of  the  oak  cube 

would  remain  above  the  surface. 

This  well  illustrates  the  meaning  of  the  term  ''a  vessePs  displace- 
ment.'' A  vessel  weighs,  we  will  say,  with  all  her  ballast,  spars,  sails, 
gear,  stores,  crew,  and  everything  belonging  to  her  on  board,  one  ton ; 
then,  if  she  is  put  into  the  water,  she  will  displace  exactly  one  ton  of  the 
fluid.  Now  a  ton  of  sea  water  in  bulk  contains  35  cubic  feet;  consequently, 
if  the  bulk  of  the  vessel  only  equalled  85  cubic  feet,  she  would  sink  into  the 
water  until  entirely  immersed.  But  a  vessel  that  weighed  one  ton  would 
contain  in  bulk  a  great  deal  more  than  35  cubic  feet,  measuring  her  actual 
body  on  the  outside  from  keel  to  deck  as  if  she  were  a  solid ;  that  is,  the 
whole  body  or  bulk  of  the  vessel  so  measured  would  probably  equal  50 
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cubic  feet.  The  result  would  be  that  the  vessel  would  sink  into  the  water 
until  35  cubic  feet  of  the  hull  became  immersed^  and  sink  no  further ;  this 
would  leave  15  cubic  feet  above  water. 

The  buoyancy  of  a  vessel  may  be  taken  as  a  force  equal  to  the  weight 
of  water  it  displaces ;  or,  in  other  words,  any  given  weight  of  fluid  will 
support  a  similar  solid  weight  of  equal  bulk.  The  quantity,  or  bulk,  of  a 
fluid  which  a  vessel  will  displace  depends  upon  the  density  of  that  fluid,  as 
previously  explained.  Thus  sea  water  is  denser^  or  more  buoyant,  than 
fresh  water ;  and,  consequently,  a  cubic  foot  of  sea  water  will  support  a 
greater  weight  in  the  same  bulk  than  a  like  quantity  of  fresh  water. 
Mercury  is  a  fluid  so  dense  that  even  iron  will  float  in  it  with  only  a  little 
more  than  half  its  bulk  immersed,  for  the  reason  that  a  cubic  foot  of 
mercury  weighs  8491b.,  whereas  a  similar  bulk  of  iron  only  weighs  4801b. 

Thus  the  displacement  of  a  vessel  is  always  equal  to  her  own  weight, 
including  everything  and  everybody  on  board ;  and  providing  that  the  bulk 
or  size  of  the  body  of  water  displaced  is  smaller  than  the  bulk  or  size  of  the 
vessel  (regarding  her  from  deck  to  keel),  then  a  portion  of  the  vessel  will 
always  be  above  the  surface  of  the  water,  and  this  portion  of  a  vessel  is 
called  her  freeboard,  and  sometimes  ''  surplus  buoyancy.'' 

The  truth  of  the  foregoing  can  be  demonstrated  by  a  simple  ezperi- 
ir>ent.    Take  a  large  basin^  such  as  A  (Fig.  1),  and  fill  it  carefully  to  the 
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brim  with  water^  and  stand  it  in  the  saucer,  C.  Then  take  a  smaller 
basin  B,  and  put  it  into  the  water,  which  of  course  will  overflow  into  the 
saucer.  If  the  water  that  so  overflows  and  the  small  basin  be  afterwards 
put  into  a  scale  and  separately  weighed,  they  will  be  found  to  be  exactly 
equal ;  and,  further,  if  shot  or  other  substance  be  put  into  the  small  basin  B 
whilst  it  is  floating,  still  more  water  will  overflow,  and  if  the  whole  of  the 
water  which  so  overflows  be  weighed,  and  the  small  basin  and  its  contents 
be  weighed,  their  respective  weights  wiU  be  proved  equal. 


Displacement  and  Buoyancy. 


This  experiment  can  be  ntiUsed  to  arrive  at  the  displacement  of  the 
ship  from  that  of  the  model.  Thus  say  a  model  of  the  Kriemhilda  is  made 
to  half  an  inch  scale  (or  one  twenty-fourth  of  her  real  dimensions),  and  put 
into  a  trough  filled  with  salt  water  to  the  aperture  of  a  waste  pipe ;  then  as 
the  model  became  immersed,  the  water  would  escape  by  the  waste  pipe  into 
some  vessel,  say  a  large  bucket.  The  escaped  water  in  this  particular  case 
would  weigh  18'651b.  Now  the  displacement  of  the  ship  to  that  of  the 
model  is  simply  as  the  cube  of  the  difference  in  the  dimensions ;  or  say  the 
scale  for  the  ship  is  twelve  times  greater  than  that  for  the  model ;  then  the 
displacement  or  weight  of  the  model  multiplied  by  the  cube  of  12 
(12'=:1728)  would  give  the  displacement  of  the  ship.  In  the  case  given 
above,  the  scale  for  the  real  yacht  was  to  be  twenty-four  times  greater  than 
that  of  the  model,  the  weight  of  which  was  18*651b. ;  the  cube  of  24  is 
13,824,  and  18-651b.  multiplied  by  13,824  is  equal  to  257,8171b.  There  are 
22401b.  to  one  ton;  then  257,817  divided  by  2240  gives  a  quotient  of 
115*59  tons,  the  exact  displacement  of  Kriemhilda.  If  the  model  is  made 
to  other  scales  the  displacement  can  be  found  by  a  similar  process. 

i>-/««yi<»M/Mi  4.^  Cube  of  proportion  by  which 

Soiaetolft.  ^2E?Sf?  the  wdghlof  displacement 

„^,^  reaienip.  of  the  model  iB  multipUed. 

1  12    1728 

I  16  4096 

I  19-2  7077-8 

i  24  13824 

I  32  32768 

i  48  110592 

i  96  884736 

CENTRE  OP  BUOYANCY. 

The  centre  of  buoyancy  ol  a  vessel  is  the  centre  of  the  cavity  or  hole 
made  in  the  water  by  the  part  of  the  vessel  which  is  immersed ;  hence  it  is 
frequently  termed  the  centre  of  gravity  of  the  displacement.  In  speaking 
of  the  centre  of  buoyancy  of  a  vessel,  such  as  a  yacht  or  a  ship  of  any  kind. 


Fig.  2. 

only  that  portion  which  is  immersed  is  necessarily  considered,  so  that  iu 
&ct  the  vessel  is  treated  as  if  she  were  cut  down  to  the  surface  of  the 
water.  The  centre  of  buoyancy  of  an  immersed  solid  of  similar  sides. 
Fig.  2,  or  of  an  immersed  sphere,  would  necessarily  be  in  the  centre  of  the 
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block  at  0 — ^that  is^  would  be  equidistant  from  both  sides  and  ends,  and 
from  top  and  bottom. 

But  a  yacht  is  not  shaped  like  a  rectangular  block,  nor  like  a  sphere^ 
and,  owing  to  a  yacht's  irregular  form,  the  centre  of  buoyancy  is  seldom  at 
the  mid-length  of  the  huU,  nor  at  its  mid-depth ;  but,  inasmuch  as  both 
sides  of  a  yacht  are,  or  ought  to  be,  alike,  the  centre  of  buoyancy  is  always 
in  the  mid  fore-and-aft  line. 

STABILITY. 

It  has  been  said  that  the  weight  of  water  which  a  yacht  or  vessel  of 
any  kind  displaces  is  equal  to  her  own  weight,  and  consequently  the 
pressure  of  the  water  on  the  immersed  vessel  is  equal  to  her  own  weight. 
This  pressure  is  diffused  all  over  the  immersed  part  of  the  hull,  and  the 
pressure  of  any  individual  particle  of  water  on  the  hull  is  in  a  direction  at 
right  angles  to  the  point  of  contact.  The  concentrated  pressure,  or  the 
resultant  of  the  pressure,  on  the  immersed  portion  of  the  hull,  acts  vertically 
through  the  centre  of  buoyancy ;  and,  as  before  said,  this  pressure  is  equal 
to  the  weight  of  the  ship.  Thus  there  are  two  equal  forces  acting  in 
opposition  to  each  other,  and  balancing  each  other — the  weight  of  the 
displaced  water  pushing  upwards  through  the  centre  of  buoyancy,  and  the 
weight  of  the  ship  pushing  downwards  through  its  centre  of  gravity; 
and  these  two  forces  never  act  in  any  other  than  a  vertical  direction. 

The  centre  of  gravity  of  a  yacht  or  ship  is  a  determinable  point,  where 
the  action  of  all  her  weights  is  concentrated;  therefore  it  is  sometimes 
called,  in  relation  to  ships,  the  ''centre  of  gravity  of  the  whole  mass.'* 
The  "  whole  mass  "  includes  the  hull,  ballast,  spars,  sails,  fittings,  crew, 
stores,  and  everything  which  the  ship  or  yacht  contains  that  is  of  any 
weight  at  all.    If  on  a  plank  A  (Fig.  3)  a  number  of  weights,  a  a  a  a,  &c. 
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bo  placed  at  any  irregular  or  equal  intervals,  and  the  plank  be  made  to 
balance  on  a  pointed  stake  at  E,  then  E  will  be  the  common  centre  of 
gravity  of  the  plank  and  all  the  weights  placed  upon  it.  Thus  the  exact 
position  of  the  centre  of  gravity  of  a  ship  depends  upon  the  disposition  of 


stability. 


her  weights — ^no  matter  whether  these  weights  be  timbers,  keel,  plank, 
ballast,  spars,  rigging,  sails,  crew,  stores,  or  anything  else  that  is  of 
weight — and  it  follows  in  a  ship  that,  if  the  weights  are  placed  further 
forward,  the  centre  of  gravity  will  be  shifted  forward,  and  the  contrary  if 
the  weights  be  shifted  further  aft.  In  a  like  manner,  if  the  weight  of  the 
masts,  sails,  or  gear  be  increased,  the  centre  of  gravity,  with  regard  to  its 
vertical  position,  will  be  brought  higher ;  on  the  other  hand,  if  the  ballast 
be  increased  in  weight,  or  if  it  be  stowed  deeper  down  in  the  hull,  the 
centre  of  gravity,  with  regard  to  its  vertical  position,  will  be  carried 
lower. 

Thus  we  have  two  distinct,  but  balanced,  forces — ^the  weight  of  the 
water  the  ship  displaces  acting  upwards  through  the  centre  of  buoyancy,  h 
(Fig.  4),  and  the  weight  of  the  ship  acting  downwards  through  its  centre 
of  gravity,  o. 

A  necessaiy  condition  for  the  ship  to  be  in  equilibrium  is  that  the 
resultant  of  the  two  forces,  represented  by  the  weight  of  the  ship  acting 
through  0,  and  the  weight  of  the  water  she  displaces,  acting  through  k, 
should  have  effect  in  the  same  vertical  line,     (See  a  a.  Fig.  4.) 


If  the  direction  of  action  of  either  be  shifted,  a  struggle  will  instantly 
commence  to  regain  a  position  where  they  will  balance  each  other  again, 
or  act  in  the  same  vertical  line.  For  instance,  let  a  portion  of  a  yacht's 
ballast  or  other  weight  be  shifted  forward  until  her  centre  of  gravity  is 
shifted  from  o  to  8,  Fig.  4,  then  the  yacht  will  sink  down  by  the  head  until 
the  two  forces  are  directly  over  each  other  again,  as  «  i^  in  the  vertical 
line  h  b,  Fig.  5  (p.  8). 

Now  if  the  centre  of  buoyancy  had  been  carried  to  fe^  by  the  vessel 
being  hove  down  by  the  head  otherwise  than  by  having  a  portion  of  her- 
ballast  or  weight  moved  forward,  such,  for  instance,  as  by  a  pressure  of 
wind  on  her  sails,  she  would  regain  the  position  depicted  in  Fig.  4  the 
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ingtant  the  force  or  pressure  vtiick  h^  k:Te   smbt  d:w3 

Thin  force  that  bringi  a  Teael  hack  to  her  cdsisal  €co£s»r&  cf  e^nHbrism 

is  called  her  righting  po ver,  or  statkal  stabLSSj ; 

hare  deccribed  would  be  termed  her  kicgixadisal 

a  reiael  is  placed  among  wares,  the  cgntre  d  baqraacy  ii 

carried  forward  or  aft,  as  she  is  dziIerent}T  waser-brT^ie  bj  the  pasmg 

wares.    A  constant  straggle  is  therefaj  raazntamed  bffwu  the  centre  of 

graritj  of  the  ressel  and  her  centre  of  boojazKy  to  keep  in  the  same 

rertical  line  a  a,  and  an  uneasj  ricdent  modon  is  acqimcd,  whose  force,  to 

some  extent,  is  dependent  opon  the  nrgencj  of  the  righting  power.    A 

ressel  with  her  weights  or  ballast  stowed  low  will  hare  this  righting  power 

in  a  greater  degree  than  one  with  her  weights  slowed  high ;  and  she  will 

be  relabel/    qnick  in  "  recorering  hersdL"    So  also  will  be  a  ressel 

that  is  very  foil  on  the  load  water-line,  and  reiy  mnch  cot  away  under- 


m 
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neath;  whereas  a  ressel  with  what  is  known  as  a  long  body  will  be 
comparatirely  easy  in  her  motions  daring  similar  wave  disturbance.  The 
pitching  and  scending  motions  of  ressels  form  a  very  complex  problem, 
and  are  by  no  means  wholly  dependent  on  the  conditions  just  adverted  to. 
For  instancci  the  momentum  acquired  daring  pitching,  whilst  the  bow  is 
loft  unsupported  by  the  water,  or  scending,  whilst  the  stem  is  without 
snpporti  may  bo  much  increased  by  the  distribution  of  the  weights  or 
ballast  in  a  fore-and-aft  direction,  as  the  radius  of  gyration  would  be 
thuntby  longthonod ;  but  the  influence  on  these  motions,  which  any  par- 
ticular condition  of  a  vessel  may  havoi  can  only  be  determined  in  a  general 
kiud  of  way  I  and  aro  not  amenable  to  any  precise  calculation. 

Hitherto  rcforonco  has  only  been  made  to  the  longitudinal  or  fore- 
and-aft  motions  of  a  vesseli  but  as  a  yacht's  righting  power  or  statical 
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stability  is  generally  spoken  of  in  connection  with  her  heeling  or  rolling, 
it  will  be  best  to  illastrate  it  in  connection  with  these  transverse  motions. 

Fig.  6  is  a  representation  of  a  transverse  section  of  a  vessel  supposed 
to  be  heeled  to,  say  20°.  E  is  her  centre  of  buoyancy  in  her  upright 
position,  and  P  her  centre  of  gravity.  Upon  being  heeled  or  inclined,  the 
centre  of  buoyancy,  owing  to  the  irregular  shape  of  the  vessel,  shifts  to 
some  point,  E*.  As  the  centre  of  buoyancy  has  been  shifted  to  E*,  the 
resultant  of  the  water  pressure  no  longer  acts  through  E,  but  through  E* ; 
and  it  must  be  remembered  that  this  resultant  always  acts  vertically,  or  at 
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right  angles  to  the  water-level.  The  resultant  of  the  force  represented 
by  the  weight  of  the  ship  continues  to  act  vertically  downwards  through 
her  centre  of  gravity  F,  that  being  the  point  it  would  act  through  if  the 
vessel  had  not  been  heeled ;  it  is  of  course  assumed  that  no  part  of  the 
weight  of  the  ship  has  been  shifted,  so  as  to  cause  her  centre  of  gravity 
to  shift. 

Thus  we  have  the  weight  of  the  ship  acting  downwards  through  the 
centre  of  gravity  F,  in  a  direction  F  H,  and  the  weight  of  the  water 
displaced  acting  upwards  through    the  centre  of   buoyancy  E',   in   the 
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diroction  £'  M ;  and  the  point  M,  where  £'  M  cots  what  is  the  middle 
lino  of  tho  upright  position  of  the  ship,  is  the  meta-centre.  The  length  of 
the  righting  couple  is  the  horizontal  distance  between  F  H  and  E'  M, 
roprcsentod  in  Fig.  G  by  F  K  or  ^  G. 

Tho  wedgo-shaped  piece  of  the  hull  A  B  O  is  called  the  wedge  of 
immcraion ;  and  the  wedge-shape  pii'ce  O  C  D  the  wedge  of  emersion.  By 
naval  architects  they  are  usually  roforred  to  as  the  "  in  "  and  the  "  out " 
wedges.  ])y  tho  wedge  of  immersion,  or  the  part  that  is  put  into  the 
wntor^  being  largely  in  excess  of  the  wedge  of  emersion,  or  the  part  that 
IN  taken  out,  tho  centre  of  buoyancy  is  made  to  shift  very  rapidly  over  to 
lr.*(sward  as  tlio  vessel  is  inclined,  and  so  the  couple  .*•  G  lengthens  very  fast. 
In  all  broiul  and  shallow  vi^ssols  the  wedge  of  immersion,  even  at  small 
inclination^  is  much  in  excess  of  that  of  emersion,  and  so  they  have  con- 
Mid<!rablo  stability  at  small  angles  of  heel — which  may  be  conveniently 
ruferred  to  an  initial  stability — which  stability,  however,  rapidly  vanishes 
as  tho  dock  b(*comes  immersed. 

In  saying  that  tho  wedge  put  into  the  water  is  larger  than  the  one 
tak^n  out,  it  niust  not  be  supposed  that  the  displacement  is  increased  in 
pr^jportion  to  tho  excess.  The  displacement  always  remains  exactly  the  same 
as  thi  weight  of  the  Vdsscl ;  but  if  the  volume  of  the  wedge  of  immersion  be 
in  i;xcoHH  of  tho  volume  taken  out,  then  the  vessel  shifts  or  rises  bodily  in 
tho  waU;r,  to  an  extent  which  is  dependent  upon  the  area  of  tJie  new 
htiitl  waUrf'plane  and  the  excess  in  the  volums  of  immersion. 

Tho  righting  moment  or  power  is  computed  by  multiplying  the  weight 
of  tho  ship,  or  displacement  in  tons,  by  the  length  of  the  righting  couple  x  G 
(Fig.  G).  Iliat  is,  if  the  weight  of  the  ship  or  her  displacement  be  40  tons, 
and  tho  length  of  tho  righting  couple  at  20°  inclination  be  2ft.,  then  her 
righting  power  or  moment  of  stability  at  that  inclination  will  be  40  x  2  =  80 
f/Kit-tr^ns.  If  tho  righting  moment  of  a  yacht  at  20°  inclination  be  equal 
iff  Hi)  frxit-tons,  as  described,  then  it  will  require  a  steady  force  equal  to  80 
t(}f}Ui/}nn  upfm  her  canvas  to  maintain  her  at  that  inclination. 

If  a  vessel  with  such  a  section  as  that  portrayed  in  Fig.  7  were  filled 
out  in  the  garboards  at  0  0  just  above  the  keel,  it  is  plain  that  the  centre 
of  buoyancy  (B)  would  be  lowered,  and  the  point  M  would  be  brought 
nearer  tho  centre  of  gravity  (G) ;  therefore  the  arm  of  the  righting  lever 
a  7j  would  bo  shortened.  But  in  the  case  of  a  yacht  the  added  displace- 
ment about  0  0  would  be  utilised  for  the  stowage  of  additional  ballast ; 
and  by  this  means  the  centre  of  gravity  (G)  would  be  brought  lower;  so 
that  it  is  quite  possible  that  the  original  distance  between  G  and  Z  would 
be  maintained. 

The  effect  of  increasing  the  height  of  the  centre  of  buoyancy  relative 
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to  the  surface  of  the  water  can  be  illustrated  in  this  way.  Assume  that  the 
displacement^  or  rather  the  hull^  is  cut  away  at  the  garboards  as  shown  at 
P  Pj  and  added  to  the  hull  near  the  load  water-line  as  at  B  B^  then  the 
centre  of  buoyancy  would  be  higher^  and  upon  inclination  of  the  vessel 
would  shift  out  forther  to  leeward  than  shown  by  B'^  so  that  the  distance 
G  Z  would  be  increased^  always  supposing  that  O  was  kept  in  its  original 
position  by  shifting  the  weights  lower^  such  as  could  be  done  by  putting 
additional  weight  on  the  keel.  If  the  centre  of  gravity  could  be  brought 
to  K^  and^  with  the  centre  of  buoyancy  at  B,  the  length  of  the  righting 
lever  would  be  K  L.    As  a  matter  of  fact,  however,  we  know  of  but 
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few  instances  where  the  centre  of  gravity  has  been  found  below  the  centre 
of  buoyancy. 

It  is  obvious  that  the  weight  of  a  vessel  has  largely  to  do  with  her 
stability ;  thus,  if  the  length  of  righting  lever  at  20°  inclination  be  2ft., 
and  the  weight  of  the  vessel,  instead  of  being  40  tons  (see  page  10),  is 
only  35  tons,  then  it  is  plain  that  the  righting  moment  at  20°  inclination 
will  only  be  70  foot-tons  instead  of  80  foot-tons.  Therefore,  in  con- 
sidering stability,  the  problem  that  exercises  the  naval  architect  in 
designing  is  how  to  attain  a  given  maximum  righting  moment;  that  is, 
shall  he  increase  the  beam  and  diminish  the  displacement,  and  thereby 
lengthen  out  the  righting  couple  represented  by  Q  Z  (Fig.  7)  ?  or  shall 
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He  contract  the  beam  and  add  to  the  displacement  at  O  0,  and  thereby 
largely  add  to  the  weight  that  will  act  on  the  couple  T  Of  cotu-se,  hj 
adding  to  the  beam  and  decreasing  the  displacement  better  lines  for  speed 
can  generally  be  obtained;  but,  on  the  other  hand,  the  longer  and  fuller 
bodied  vessel  will  most  likely  be  the  better  or  more  easy  sea  boat,  and  will 
have  a  greater  range  of  stability. 

It  is  qoite  a  common  thing  to  hear  a  person  say  that  this,  that,  or  the 
other  vessel  has  "  great  artificial,  but  very  little  natural  or  stroctaral 
stabihty,"  as  if  there  were  variooB  kinds  of  stability.  This  confused  way 
of  regarding  stability  is  very  likely  to  prevent  a  clear  understanding  of 
the  conditions  on  which  stability  depends,  and  it  must  be  understood 
that  there  are  no  such  things  as  "  artificial  stability "  or  "  natural 
stability "  or  "  stmctaral  stability  "  or  "  stability  of  form  "  as  distinct 
qualities.  In  "Yacht  Designing"  in  reference  to  stability  we  find  the 
following : 

There  is  no  such  thing  u  Bttbility  of  form  per  te,  although  it  ia  sometimes  con- 
venient to  ipeak  of  fonn  M  if  it  had  &b«olut«  stAbilit;  independent  of  the  poiition  of 
&e  centre  of  gravity  of  the  veuel.  For  inat&nce,  let  it  be  conceived  th&t  a  body  of  do 
wng^t  be  placed  in  a  perfect  fluid,  then  it  would  reat  as  well  in  one  poaition  as 
another,  whatever  ita  form  ;  so  that  when  atability  of  form  is  referred  to  it  must 
always  mean  the  inflaence  that  form  haa  on  atability  in  relaldou  to  the  centre  of 
gnvit;  of  the  body  aud  ita  metacentric  height. 

Or  it  may  be  assumed  that  a  homogeneons  substance  is  placed  in  a 
fluid,  or  that  a  portion  of  a  fluid  is  turned  into  a  solid,  maintaining  its 
inherent  balk,  weight,  and  oniform  specific  gravity;  then  such  a  substance 
or  solid  would  float  in  whatever  position  it  were  placed.     Let  A  be  such  a 


substance  or  solid ;  then  its  centre  of  buoyancy  and  centre  of  gravity  must 
necessarily  be  at  the  same  point,  Ic;  and,  as  the  resnltaut  of  these  two 
forces  acts  in  the  vertical  line  a  a,  the  body  will  be  in  equilibrium  if  placed 
in  the  position — which  may  be  assumed  as  ita  natural  one — A.  But  A 
will  be  in  equilibrium  in  any  other  position ;  for  instance,  in  that  shown 
by  B,  as  the  two  forces  still  act  in  the  same  vertical  line  through  h,  as 
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sliomi  by  b  b.    It  ie  thus  evident  thai  Bach  a  BobBtanoe  or  solid  has  no 
$talnUty  whatever. 

Now  the  equilibrium  can  be  made  ttdble  by  shifting  the  point  through 
which  the  centre  of  gravity  acta.  Assome  that  the  specific  gravily  of  the  ■ 
solid,  B,  is  made  unequal,  so  that  it  becomes  denser  or  heavier  about  p 
(see  C] ;  it  is  apparent  that  on  such  a  change  the  centre  of  gravity  would 
be  shifted  to  some  point,  g,  and  the  forces  would  no  longer  be  acting  in 
the  same  vertical  line.  The  resultant  of  the  buoyant  pressure  of  the 
water  would  act  upwards  in  the  line  a  a  through  h ;  and  the  resultant  of 
the  weight  of  the  body  would  act  downwards  in  the  line  h  b  through  g. 
The  horizontal  distance  between  the  two  lines  a  a  and  b  b  would  be  the 
couple  npon  which  the  two  forces  acted,  until  the  solid  got  into  the 
position  D,  where  the  two  forces  would  act  in  .the  same  vertical  line, 
a  a.  The  equilibrium  of  a  solid  each  as  D  floating  would  be  atahle,  if, 
upon  being  inclined  from  its  original  position  until  in  the  position  C,  it 
bad  the  power  to  regain  the  position  D. 

It  has  been  proved  that  "form"  of  itself  has  no  stability,  and  it 
remans  to  be  shown  how  the  variableness  of  form  in  a  partially  immersed 
body  can  bring  about  a  stable  condition  of  equilibrium.  Let  it  be  aasnmed 
that  the  solid  A  has  an  addition  made  to  it,  as  illustrated  in  E  by  to  a;  y  2. 
The  bulk  will  be  increased,  bat  the  weight  is  to  remain  exactly  the  same. 


with  the  centre  of  gravity  still  at  k.  The  body  will  rise  in  the  water 
until  in  the  position  F,  so  that  a  part  remains  immersed  equal  in  bulk  to  A. 
Owing  to  the  altered  form  of  the  immersed  part  of  the  solid,  the  centre  of 
buoyancy  has  shifted  to  some  point  m,  but  the  centre  of  gravity  remains 
at  k.  Now  the  resultant  or  buoyant  pressnre  of  the  water  in  the 
line  a  a  no  longer  acts  through  k,  bnt  throogh  m,  whilst  the  weight  of 
the  solid  still  acta  through  its  centre  of  gravity,  k,  in  the  line  b  b.  It  is 
quite  plain  that  the  solid  could  not  remain  in  tiie  position  F,  but  would 
take  the  original  position  of  A,  as  shown  by  G,  with  the  forces  of  buoyancy 
and  gravity  acting  in  the  same  vertical  line  a  a. 


CHAPTER   n. 

« 

CENTRE  OF  LATERAL  RESISTANCE. 


Latiral  resistance  is  the  resistance  the  water  offers  to  a  vessel  being 
moved  sideways  or  laterally;  this  sideway  or  broadside  motion  when  a 
vessel  is  underway  is  at  right  angles^  or  nearly  at  right  angles,  to  Her 
forward  or  direct  motion,  and  is  usually  termed  leeway ;  thus  the  resistance 
to  leeway  is  properly  described  as  ''lateral  resistance/'  The  centre  of 
lateral  resistance  is  usually  understood  to  mean  the  centre  of  the  vertical 
longitudinal  section  of  the  immersed  portion  of  the  vessel,  including  the 
rudder.  In  other  words,  this  immersed  longitudinal  section  is  assumed  to 
be  a  plane  ,*  and  if  this  plane  be  moved  through  the  water  in  a  direction  at 
right  angles  to  its  own  (the  plane's)  surface,  then  the  resultant  of  the 
resistance  it  will  meet  with  will  act  through  its  centre.  For  instance, 
let  Fig.  8  be  the  immersed  longitudinal  section  of  a  vessel  with  its 
centre  at  a;.  If  a  towing  line  were  attached  to  the  point  x,  the  vessel  or 
plane  would  be  towed  laterally  or  ''broadside  on''  through  the  water, 
without  exhibiting  any  tendency  to  turn  one  way  or  the  other ;  in  fact,  the 
plane  representing  the  longitudinal  section  of   the  vessel  would  keep 
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normal,  or  at  right  angles  to  the  towing  line.  But  if  the  towing  line 
be  attached  farther  aft,  then  on  being  towed  the  stem  would  come  round 
towards  the  line ;  or  if  attached  farther  forward,  the  bow  would  turn  round 
towards  the  line.* 

•  A  simple  experiment  oonducted  aa  indicated  with  any  model  and  piece  of  string  wiU 
determine  the  centre  of  lateral  resistance,  disregarding  its  actual  position,  due  to  forward 
motion,  and  which  motion  would  not  be  giTcn  to  the  model  during  the  broadside  towing.  The 
centre  can  also  be  found  by  taking  a  pieoe  of  board  shaped  to  represent  the  longitudinal 
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In  calculating  the  centre  of  lateral  resistance  of  a  ship  or  yacht, 
it  is  always  assumed  that  a  plane  has  to  be  dealt  with,  and  the  immersed 
longitudinal  section  is  taken  as  that  plane.  As  a  matter  of  fact,  the 
centre  of  this  plane  would  not  be  the  centre  through  which  the  resultant 
pressure  on  the  side  of  the  ship  would  act.  Owing  to  the  varying  form 
of  a  ship  or  yacht,  it  is  ahnost  impossible  to  determine  by  calculation  the 
point  through  which  the  resultant  of  the  horizontal  pressure  of  the  water 
actually  acts ;  and,  moreover,  if  the  exact  point  could  be  readily  determined, 
the  knowledge  of  it  would  be  of  small  .practical  value,  for  the  reason  that, 
owing  to  the  forward  motion  of  the  vessel  in  a  line  with  her  keel,  there  is 
an  excess  of  pressure  on  the  bow  and  a  constantly  decreasing  pressure 
towards  the  stem ;  the  bow  is  continually  entering  ''  solid  "  water,  whilst 
towards  the  stem  the  water  becomes  more  and  more  disturbed;  and 
beyond  this  there  will  be  an  accumulation  of  water  rising  on  the  lee  bow 
which  has  the  effect  of  altering  the  form  of  the  immersed  portion  of  the 
vessel,  and  this  of  itself  carries  the  centre  farther  forward.  Ajid  further, 
even  supposing  the  centre  of  pressure  could  be  accurately  calculated  for 
the  upright  position,  it  would  be  useless  for  any  other  position  of  the 
vessel,  as  a  different  portion  of  her  hull  would  be  immersed,  or  its  position 
relative  to  the  horizon  altered,  each  time  the  vessel  rolled  or  was  heeled. 

The  use  of  knowing  approximately  the  position  of  the  centre  of 
lateral  resistance  is  that  the  '^  handiness ''  of  a  vessel  can  be  regulated 
thereby;  and  for  this  use  the  centre  of  the  plane  described  by  the 
immersed  longitudinal  section  of  a  vessel  is,  fortunately,  a  sufficiently 
determinate  point,  as  will  hereafter  be  shown. 

It  need  scarcely  be  pointed  out  that  a  flat  sur&.ce  is  more  effective 
in  resisting  lee  way  than  a  convex  one ;  hence  a  vessel  with  a  large  area  of 
dead  wood  aft,  a  very  sharp  flat  entrance,  and  a  deep  keel  will  make  less 
lee  way  than  one  that  has  a  less  flat  surface  immersed,  all  other  things 
being  equal.  It  must  always  be  remembered,  however,  that  the  upper  part 
of  the  dead  wood  aft,  owing  to  the  disturbed  water  it  passes  through,  meets 
with  less  pressure  than  does  the  dead  wood  forward,  as  the  bow  is  always 
entering  new  or  undisturbed  water.  Hence  ''drag,''  or  a  much  greater 
draught  aft  than  forward,  has  been  found  of  great  use  in  keeping  the 
centre  of  lateral  resistance  in  a  required  distance  aft,  as  the  lower  parts  of 
what  may  be  termed  a  raking  keel  are  continually  being  moved  into 
solid  or  undisturbed  water.     This  matter  can  be  illustrated  in  this  way : — 

immened  section  of  the  Yeasel,  and  snapending  it  with  a  plumb  line  attached  to  the  point  of 
suspension.  Hark  where  the  plumb  line  cuts  the  board,  then  suspend  the  board  from  another 
point,  and  mark  where  the  plumb  line  intersects  the  other  plumb  line  mark ;  the  intersection 
will  be  the  centre.  The  centre  of  buoyancy  can  be  determined  by  a  similar  experiment ;  the 
model  for  such  purpose  must  be  made  of  clean  stuff,  and  cut  down  exactly  to  the  water's  edge. 
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In  the  diagram  (Fig.  9)  let  A  be  an  immersed  plane  mcrving  in  the 
direction  of  the  arrow  $ ;  and  let  it  be  assumed  that  the  plane  has  also  a 
sideway  or  lateral  motion,  as  indicated  by  t  Next,  k  and  a  are  points 
or  spots  on  the  plane,  and  x  and  /-^  are  particles  of  water.  As  the  plane 
moyes  forward  and  glides  past  x  and  x^,  the  spots  k  and  a  will  pnah  them 
severally  on  one  side,  it  being  always  remembered  that  the  plane  has 
sideway  motion,  and  it  is  resistance  to  this  sideway  motion  which  we  are 
considering.  When  any  other  indefinitely  near  spots  on  the  plane,  as  6  A, 
arriye  abreast  of  x  and  x^,  they  find  the  latter  receding,  in  consequence  of 
the  posh  they  received  from  k  and  a ;  the  result  is  that  b  and  h  meet  with 
less  resistance  to  sideway  or  lateral  motion  than  did  k  and  a ;  and  so  on 
for  g  and  c,  &c.  It  is  thus  evident  that  what  is  required  for  an  efEeotive 
surface  of  lateral  resistance  is  not  a  number  of  spots  in  the  horiaontal 
direction,  a  b  c  and  k  h  g,  but  a  number  in  the  vertical  direction,  k  a.     It 
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would  be  found  inconvenient  to  so  increase  the  depth  at  the  fore  end  to 
obtain  an  effective  surface,  but  fortunately  it  is  found  to  be  an  advantage  to 
have  an  increase  in  depth  at  the  aft  end.  Assume  a  triangular  piece  v  to 
be  cut  off  the  fore-end  of  the  plane  A,  and  to  be  placed  underneath  aft  as 
shown  by  i;  in  the  diagram  B ;  the  area  of  the  surface  remains  exactly  the 
same,  but  a  double  number  of  spots  as  n  m  o  and  p  are  obtained  that  will 
enter  solid  water  to  meet  particles  of  water  as  a;  a?,  &c.,  as  the  plane 
advances.  It  is  quite  patent  that,  although  of  equal  surface,  the  plane  B 
would  more  greatly  resist  lateral  motion,  if  attended  by  a  simultaneous 
forward  motion,  than  would  the  plane  B ;  and  if  the  ends  of  the  plane  had 
been  reversed  so  that  the  deep  end  came  forward,  similar  results  would 
accrue,  but  as  there  would  then  be  such  an  accumulation  of  pressure  about 
the  anterior  edge,  it  would  be  almost  impossible  to  give  a  vessel  with  such 
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a  form  a  satisfactoiy  sail  spread.  With  tlie  sloping  edge  tamed  forward, 
a  quantity  of  what  may  be  termed  perfect  pressure,  is  graduated  aft; 
this  feature,  coupled  with  the  fact  that  the  centre  of  gravity  of  the  figure 
is  relatively  aft,  instead  of  relatively  forward,  as  it  would  be  with  the 
ends  reversed,  admits  of  a  convenient  and  satisfactory  arrangement 
of  sail. 

There  is  yet  another  strong  argument  in  favour  of  a  raking  keel, 
which  involves  a  question  of  speed.  If  the  triangle  v  were  taken  away 
from  A,  the  surface  would  be  reduced  one-fourth;  and,  consequently, 
the  resistance  to  forward  motion,  dependent  on  surface  friction,  would 
be  proportionately  reduced.  It  might  not  be  prudent  to  make  this 
reduction  of  sur&ice  if  the  effectiveness  of  the  lateral  resistance  were 
going  to  be  thereby  reduced ;  but  the  fact  is  that  the  effectiveness  of 
the  lateral  resistance  would  be  almost  unimpaired ;  a  comparatively  useless 
piece  of  wood  would  be  removed,  and  a  positive  gain  would  ensue  in 
the  matter  of  frictional  resistance. 

The  necessity  of  keeping  the  centre  of  lateral  resistance,  relatively  to 
the  length  of  the  vessel,  far  aft,  and  the  Cushion  of  much  raking  the  stern- 
post,  led  builders  to  by  degrees  advantageously  increase  the  rake  of  keel, 
and  there  have  been  some  extraordinary  examples  of  disproportionate 
draught  of  water  fore  and  aft  ;*  but  at  the  present  time,  with  perhaps  a 
more  intimate  knowledge  of  the  theory  of  lateral  resistance,  most  designers 
prefer  the  "rockered*^  keel  to  the  keel  that  simply  rakes  upward  in  a 
straight  line  from  the  stempost,  as  with  the  "rocker^'  other  important 
advantages  can  be  secured.  By  having  the  greatest  draught,  or  what 
might  be  termed  the  termination  of  the  effective  surface  for  lateral 
resistance,  amidships,  the  after  part  or  heel  of  the  keel  can  be  very  much 
rounded  up— somewhat  in  the  fashion  of  the  fore  foot;  and,  as  this  is 
done  the  necessity  for  a  great  rake  to  the  stempost  is  removed,  and  the 
stempost  is  fixed  in  a  position  nearly  in  accordance  with  the  vertical. 
The  effect  is,  that  for  the  same  tonnage — it  is  assumed  that  the  stem- 
post  on  deck  is  kept  at  the  same  distance  from  the  stem  piece — ^a 
longer  body  can  be  obtained,  and  presumably  a  more  capable,  a  larger, 
and  faster  vessel.f  Beyond  this,  a  deeper  middle  body  is  practicable, 
which  is  found  to  be  of  the  utmost  advantage,  as  it  admits  of  the  weights 
being  stowed  lower  without  being  much  distributed  in  a  fore-and-aft 
direction. 

*  The  JoUanar  has  a  draught  of  14ft.  aft,  and  only  1ft.  2m.  forward.  (See  her  lines  glTen 
fnrther  on  ;  see  also  the  lines  of  Fiona  in  "  Tacht  Deeigning/') 

t  As  the  Taoht  Racing  Association  has  recently  altered  length  on  deok  for  tonnage  to 
length  on  load  water-line,  the  reason  for  keeping  the  stempost  Yertioal  to  obtain  the  greatest 
length  of  body  for  any  given  tonnage  no  longer  exists. 
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The  effectiveness  of  triangular  centre-boards  is  well  known,  and  it 
IB  astonishing  how  small  a  piece  of  board  will  check  lee  way,  providing  the 
board  is  deep  and  not  long.  Nevertheless,  one  supposed  disadvantage — 
especially  in  small  boats — of  a  keel  very  much  rockered,  or  of  a  triangular 
centre-plate  instead  of  a  keel,  is  that  in  very  disturbed  water  a  vessels 
head,  in  beating  to  windward,  gets  "  knocked  off  the  wind ; ''  but  it  is 
overlooked  that  if  the  bow  is  readily  knocked  off  the  wind  the  same 
facility  exists  for  '^  coming-to  '*  the  wind  during  favourable  puffs. 

A  vessel  with  a  much  rockered  keel  will  probably  steer  wildly  off 
the  wind,  and  will  require  watching,  and  on  any  point  of  sailing  she  is 
likely  to  run  off  her  helm.  To  meet  these  drawbacks,  some  eastern 
boats  (such  as  those  of  Bombay)  have  cambered  keels,  i.e.,  the  reverse 
of  rockered,  as  the  back  of  the  arch  is  turned  upwards;  and  a  few 
boats  in  America  and  in  this  country  have  been  fitted  with  double  boards. 
However,  we  think  that  the  balance  of  advantages  for  close-hauled  sailing 
are  overwhelmingly  in  favour  of  the  rockered  keel  for  yachts  or  the  centre- 
plate  for  small  boats.  If,  as  before  said,  the  vessel  is  quick  in  falling 
off,  she  will  be  equally  sensitive  in  coming  to;  and  a  careful  helmsman 
will  take  his  '^  rocker ''  farther  up  to  windward  than  any  similarly 
careful  helmsman  could  a  "  straight  keel,''  all  other  things  being  equal ; 
and  further,  the  helmsman  will  find  the  vessel  with  a  rockered  keel^ 
when  sailing  by  the  wind,  a  much  pleasanter  one  to  steer;  she  will 
readily  answer  her  weather  helm  for  a  foul  puff,  or  spring  to  quickly 
under  a  little  lee  helm  for  a  free  one.  It  is  undeniable,  however,  that 
in  sailing  very  much  off  the  wind  the  craft  with  '*  drag,''  or  a  large  area 
of  dead  wood  aft,  will  require  much  less  helm  than  one  whose  heel  is 
rounded  up — that  is,  she  will  have  less  tendency  to  yaw. 


CHAPTER   III. 

EFFORT  OF  THE  WIND  ON  SAILS-CENTKE  OF 

EFFORT. 


EFFORT  OF  THE  WIND, 

Ths  effort  of  the  wind  at  right  angles  to  the  sorfEice  of  a  sail  will 
require  more  explanation  than  at  first  sight  may  appear  to  be  necessary. 
In  sailing  before  the  wind  very  diminished  speed  is  attained  to  what  may 
be  realised  with  the  wind  abeam^  assuming,  of  cx)urse,  the  sail  area  to  be 
the  same;  the  reason  is  that  the  velocity  of  the  wind,  or  its  effective 
force,  is  diminished  by  exactly  the  speed  of  the  yacht ;  or  say  the  real 
wind  is  travelling  at  the  rate  of  14  miles  an  hour,  and  the  yacht  at 
the  rate  of  8  miles  an  hour,  then  the  apparent  wind,  which  is  impelling 
the  yacht,  will  only  have  the  speed  of  6  knots  past  her.  The  effect  of 
the  apparent  wind  on  a  yacht  can  be  thus  briefly  explained :  a  yacht 
with  1000  square  feet  of  immersed  surface  would  meet  with  a  gross 
resistance  in  the  water  of  about  4001b.  at  a  speed  of  8  knots,  and  would 
have  about  2000  square  feet  area  of  canvas.  If  the  wind  moved  at  a 
velocity  of  14  knots,  it  would  exert  a  pressure  on  a  fixed  sail  of  about 
lib.  per  square  foot;  but  as  the  sail  is  not  fixed,  the  pressure  is  diminished 
until  it  balances  a  resistance  met  with  by  the  yacht  in  the  water  at 
a  certain  speed,  say  8  knots.  At  this  speed  the  resistance  of  the  yacht 
would  probably  be  increasing  as  the  cube  of  the  speed ;  and  as  the  pressure 
on  the  sail  would  be  diminishing  as  the  square  of  the  speed,  it  is  quite 
evident  that  a  limit  to  an  increase  of  speed  before  the  wind  is  very  suddenly 
reached.  Thus,  say  it  were  desired  to  increase  the  speed  of  the  yacht 
to  10  knots,  the  resistance  she  would  meet  at  that  speed  would  be  about 
8001b.,  and  as  the  wind  pressure  on  the  sail  would  be  only  that  due  to 
a  velocity  of  4  knots  (14  —  10  =  4),  the  sail  area  would  have  to  be  in- 
creased to  about  8000  square  feet  to  maintain  the  10-knot  speed  of  the 
yacht.  Beyond  this  we  can.  imagine  that  the  sail  area  could  be  increased 
until  the  yacht  attained  a  velocity  equal  to  the  velocity  of  the  wind, 
when  no  further  increase  of  speed  could  be  attained. 

If  a  vessel  were  always  sailing  before  the  wind,  or  nearly  so,  no  illus- 
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tration  would  be  necessary  to  show  how  the  impulse  of  the  wind  acts  in 
other  ways  as  a  propelling  power ;  but,  as  a  vessel  can  be  made  to  move 
ahead  nearly  "  in  the  wind's  eye,''  or,  in  other  words,  almost  in  direct 
opposition  to  the  direction  of  the  applied  force,  it  is  evident  that  a 
curious  problem  has  to  be  solved  in  accounting  for  close-hauled  sailing. 
In  Fig.  10,  D  E  is  a  vessel  moving  ahead  in  the  direction  of  the  arrow 
and  the  ^line  D  E.  The  letters  F  G  represent  the  boom  and  projection  of 
a  sail.  The  arrow  W  marks  the  direction  the  wind  is  blowing  towards 
the  vessel,  i.e.,  four  compass  points,  or  45°,  from  her  course.  The  line 
P  H  shows  the  direction  of  the  wind  (which  is  the  same  as  the  arrow  W)  * 
relative  to  the  plane  of  the  sail,  F  G.  The  length  of  the  line  F  H  repre- 
sents the  force  or  strength  of  the  impulse  of  the  wind  on  the  sail. 

At  the  first  view  it  would  seem  that  the  force  of  wind  coming  from 
such  a  direction  as  W  upon  a  sail  trimmed  at  such  an  angle  as  F  G  could 
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only  drive  the  vessel  astern  in  an  oblique  direction ;  but  the  force  F  H  as 
it  strikes  the  sail  is  decomposed  or  resolved  into  other  forces>  so  that 
in  reality  the  force  is  not  exerted  in  the  direction  that  it  is  apparently 
applied  to  the  sail.  The  line  F  H  will  be  regarded  as  the  diagonal  of  a 
parallelogram  or  four-sided  figure,  such  as  F  G  H  I.  The  wind  F  H 
by  the  construction  of  the  figure  is  resolved  into  other  forces — ^the  first, 
F  G,  along  the  plane  of  the  sail  or  direction  of  the  boom,  and  has  little  or 

•  This  ia  the  actuaX  direction  of  the  wind ;  the  apparent  direction  is  indicated  by  tli« 
Tsne  on  the  topmast  and  is  the  direction  that  shonld  be  taken  for  strict  illustrations.  (See 
"  Yacht  Itosigning/' page  64.)    * 
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no  effect;  tlie  other  force  is  exerted  at  right  angles  to  the  plane  of  the 
sail,  and  in  Fig.  10  is  represented  by  the  line  P  I. 

The  force  P  I  (which  represents  the  whole  horizontal  exertion  of 
the  wind  on  the  sail)  is  apparently  employed  in  driving  the  vessel  side- 
ways, although  at  the  same  time  a  little  ahead;  but  F  I  (the  force  exerted 
on  the  sail)  is  decomposable  into  three  other  forces,  two  acting  horizontally 
and  one  vertically,  thus :  let  F  I  be  the  diagonal  of  a  parallelogram  F  alb; 
then  the  line  P  b  represents  the  magnitude  of  the  force  that  is  driving  the 
vessel  to  leeward  in  a  direction  at  right  angles  to  her  keel;  and  the  line 
F  a  represents  the  magnitude  of  the  force  that  is  driving  her  ahead  in  the 
direction  of  her  keel. 

The  third  or  vertical  component  of  the  pressure  tends  to  add  to  the 
immersion  of  the  vessel ;  but  unless  she  were  heeled  to  a  very  considerable 
angle  this  part  of  the  pressure  would  have  little  effect,  and  in  no  case 
could  serious  or  important  consequences  arise  through  the  extra  immersion 
due  to  the  vertical  pressure  of  the  wind. 

If  a  vessel  resembled  a  true  hemisphere,  with  no  keel  or  dead  wood 
of  any  kind,  it  is  certain  that  she  would,  under  the  influence  of  a  wind 
pressure,  proceed  to  leeward  in  the  direction  P  b  much  faster  than  ahead 
in  the  direction  Fa;  but  a  yacht  is  so  formed  that  she  offers  very  great 
resistance  to  lateral  or  sideway  motion,  and  very  little  to  headway.  In 
similarly  formed  vessels,  the  difference  between  the  resistance  to  lateral 
motion  and  to  forward  motion  is  generally  taken  as  proportional  to  the 
area  of  the  midship  section  and  the  area  of  the  longitudinal  section,  it 
being  always  understood  that  only  the  immersed  portions  of  these  sections 
are  referred  to.  This  proportion  roughly  is  as  10  to  1 ;  but  in  reality 
it  does  not  show  the  actual  relative  value  of  the  lateral  resistance  and 
resistance  to  forward  motion  which  depends  upon  the  form  of  the  vessel 
and  her  area  of  immersed  surface.  For  speeds  of  6  knots  this  relative 
value  will  be  found  by  simply  comparing  the  resistance  due  to  sur&.ce 
friction  and  the  resistance  to  broadside  motion.  Thus,  say  a  vessel  has 
1000  square  feet  area  of  immersed  surface,  and  a  plane  of  450  square 
feet  area  for  lateral  resistance  ;  at  six  knots  the  frictional  resistance 
on  the  immersed  surface,  consequent  on  forward  motion  will  be  equal 
(nearly)  to  ^Ib.  per  square  foot  or  2501b.  in  the  aggregate.  That  is, 
the  whole  force  required  to  move  the  vessel  at  a  speed  of  six  knots  will 
be  2501b.,  that  being  the  total  resistance  at  such  a  speed. 

The  resistance  on  the  plane  of  450  square  feet  (see  Pig.  8,  page  14), 
to  lateral  motion  will  not  be  one  of  "  friction,^^  but  of  direct  pressure,  and 
at  a  speed  of  six  knots  would  be  1121b.  per  square  foot,  or  50,4001b. 
in  the  aggregate.     But  the  vessel  would  not  have  this  enormous  lateral 
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motion,  as  the  force  that  would  drive  the  yeesel  ahead  at  the  r»to  of 
six  knots  an  hour  would  have  very  little  inflnence  in  driiring  her  ode- 
ways.  In  the  diagram  (Fig.  10)  let  F  a  represent  a  force  of  2501b. 
which  orercomes  the  resistance  to  forward  motion,  and  F  6  a  foroe 
which  is  three  times  2501b.  or  7501b.  The  force  of  7501b.  is  exerted 
on  a  plane  of  450  square  feet  area,  which  is  equal  to  l'861b.  to  the 
square  foot,  and  the  resistance  that  would  balance  a  force  of  1*86IK 
per  square  foot  would  be  met  with  at  a  speed  of  0*68  knot.  Then,  if 
the  headway  were  six  knots,  and  the  leeway  0*68  knot,  the  "angle  of 
leeway  **  would  be  6^.  We  are  not  aware  if  anyone  has  actually  tested 
the  leeway  a  yacht  will  make  when  close-hauled  under  a  wind  presaiire 
that  will  giye  her  headway  at  the  rate  of  six  knots  an  hour;  but  it 
has  been  yariously  estimated  from  8^  to  11^,  or  from  ^  point  to  1  point 
of  the  compass.  We  are  inclined  to  think,  so  fiu*  as  our  obserration 
goes,  that  a  cutter  yacht  when  sailing  a  course  4  points  from  the  wind 
will,  including  leeway,  make  a  course  of  about  4^  points ;  it  would,  howoTer^ 
be  impossible  to  ascertain  this  accurately,  as  the  wind  does  not  remain 
sufficiently  constant  in  strength  and  direction  even  whilst  a  mile  oould  be 
traversed. 

CENTRE  OF  EFFORT  AND  PROPULSION. 
If  the  wind  always  blew  at  right  angles  to  the  plane  of  a  saQ,  the 
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effort  of  that  wind  would  be  exerted  through  the  centre  of  gravity  of  the 
sail  plane;  that  is,  if  the  whole  effort  of  the  wind  were  ooncentrated  on 
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one  point  of  tlie  sail,  that  point  would  necessarily  be  the  centre  of  the 
plane.  This  point  is  asnally  termed  the  '^  centre  of  eSort"  of  a  sail. 
If  a  vessel  has  many  sails^  sach  as  a  cutter  yacht,  Fig.  11^  the  total  effort 
of  the  sails  is  exerted  ooUectiyely  through  a  point  which  represents  the 
centre  of  gravity  of  the  whole  of  the  sails  combined.  In  Fig.  1 1  the  centre 
of  effort  of  each  sail  is  marked  B,t  ab  c  d  {d,  for  the  topsail,  appearing  in 
cut  as  a),  and  the  common  centre  of  gravity  of  the  four  sails  lies  at 
the  point  C  E,  and  this  point  is  termed  the  gbntsb  of  bffost  of  the  sails. 

The  most  effective  angle  for  the  sails  to  make  with  the  direction  of 
the  wind  can  be  theoretically  determined  upon  the  assumption  that  the 
sails  are  real  planes,  and  not  such  as  they  are,  more  or  less  concave 
sur&kces.  In  ''Yacht  Designing^'  this  problem  is  worked  out  in  detail, 
together  with  the  speed  per  hour  a  vessel  of  150  tons  ought  to  make 
upon  different  points  of  sailing,  assuming  the  sail  area  and  force  of  the 
wind  to  be  constant,  as  follows : — 

^^^J^iSIf^J'j-^JSS  AngUfor  sail!  of  yaoht  Speed  of  the  yacht  per 

taSJSTj^U.™^  ^withhTkaeir^  n£>nrin^t..  "^ 

3i  9°  20'  6-60 

4  10°  15'  7-30 

^  11°  30'  8-00 

6  12°  30'  876 

6  14°  40'  10-00 

8  19°  30'  11-20 

10  27°  11-40 

12  37°  10-40 

16*  , 90°  8-90 

*  Dead  before  the  wind. 

(It  must  be  understood  that  the  ''sail  angle''  set  forth  in  the 
table  is  purely  theoretical,  and  in  practice  the  sails  will  be  trimmed 
according  to  the  requirements  of  the  vessel  and  the  judgment  of  the 
saiUng  master.) 

The  "real  wind''  is  the  true  direction  of  a  wind,  such  as  would  be 
indicated  by  a  vessel's  vane  if  she  were  at  anchor  or  motionless.  When 
a  vessel  moves  obliquely  towards  the  wind,  the  direction  of  that  wind,  as 
shown  by  the  vane,  apparently  alters  or  draws  more  ahead  in  the  path 
of  the  vessel,  or,  in  other  words,  the  vane  blows  nearly  fore  and  aft.  This 
appa/rerU  wind  is  the  force  that  had  to  be  considered  in  solving  the 
problem  referred  to  above ;  but  in  speaking  of  the  course  a  vessel  makes 
with  the  wind  the  real  direction  of  the  wind  is  understood.  In  beating 
to  windward  this  real  direction  can  be  readily  determined  by  aid  of  the 
compass;  thus,  assuming  a  vessel  on  one  tack  heads  N.W.,  and  when 
put  about  that  she  heads  N.E.,  then  between  N.W.  and  N.E.  are  eight 
compass  points^  and  the  vessel  on  either  tack  evidently  had  pointed  four 
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points  from  tlie  direction  of  tlie  real  wind,  whicli  was  at  N. ;  but  the 
conrse^  if  judged  from  the  vane  or  flag,  would  probably  be  set  down  as 
only  three  points  from  the  wind.  The  vessel  would  be  said  to  "turn 
in  eight  points'^  if  there  were  only  eight  compass  points  in  the  arc  she 
described  in  being  put  from  one  tack  to  the  other. 

From  the  table  just  given  we  learn  that  a  yacht^s  speed  increases  as 
the  angle  of  her  course  with  the  real  wind  increases,  until  she  brings  that 
wind  a  little  abaft  the  beam  (the  vane  would  show  the  wind  a  little  forward 
of  the  beam),  and  we  have  a  difference  of  bpeed  of  nearly  a  knot  an  hour 
set  down  between  the  courses  of  3^  and  4  points.  This  seems  a  very 
important  difference,  and  it  will  be  well  to  inquire  if  by  " squeezing'*  a 
vessel  so  close  to  the  wind  the  loss  of  speed  is  compensated  for.  In 
beating  to  windward  the  proportion  the  real  distance  to  be  reached 
bears  to  the  distance  traversed  is  for  3i  points  as  1  is  to  1*3;  for 
4  points,  as  1  is  to  1*414;  for  4i  points,  as  1  is  to  1*6;  and  for  5 
points,  as  1  is  to  1*825.  Thus,  if  a  vessel  had  to  beat  twenty  miles 
dead  to  windward,  the  distance  sailed,  according  to  the  following  courses 
(disregarding  leeway)  would  be: 

3J  points  20  X  13      =26    miles. 

4   points  20  X  1414  =  28-3    „ 

4i  points  20  X  1*6      =32       „ 

6  points  20  X  1-826  =  36-6    „ 

There  unquestionably  could  be  a  great  gain  here  in  economising 
distance,  but  the  matter  for  consideration  is  this  :  would  the  gain  in 
distance  compensate  for  the  loss  in  speed  ?  As  we  know  what  the  speed 
per  hour  is  on  different  points  of  sailing,  this  question  can  be  answered  by 
a  very  simple  calculation.     Thus : 

Hotm.  Hinates. 

3^  points  from  the  wind 4  0 

4  ff            99            i»     3  53 

^      >»            i»            II     4  0 

5  ,1            II            „     4  11 

Thus,  say,  two  cutters  of  75  tons  each,  equal  in  every  respect  as  to 
speed,  stability,  and  spread  and  effectiveness  of  canvas,  set  out  to  beat  20 
miles  to  windward,  and  one  lay  3^  points  from  the  wind  and  the  other  4^ 
points,  there  would  be  no  loss  or  gain ;  but  if  one  of  them  lay  4  points 
from  the  wind  she  would  gain  7  minutes,  and  if  she  lay  5  points  from  the 
wind  she  would  lose  11  minutes.  Thus  for  a  cutter  beating  to  wind- 
ward a  course  of  4  points  from  the  wind  would  appear  to  be  the  most 
advantageous. 

It  must  not  be  supposed,  if  of  two  vessels  of  75  tons  each  one  is  a 
schooner,  and  the  latter  makes  a  course  of  4^  points  from  the  wind,  and 
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the  cutter  4  points,  that  there  will  be,  providing  their  general  speed 
and  area  of  canvas  be  equal,  only  seven  minutes'  difference  between  them 
at  the  end  of  a  twenty  miles*  thrash  to  windward.  The  schooner  will 
probably  be  the  equal  of  the  cutter  with  the  wind  abeam;  but  it  is  a 
very  different  matter  when  the  wind  and  the  sails  make  a  very  small 
angle,  as  in  close-hauled  sailing.  For  such  sailing  a  great  portion  of 
the  sails  near  the  upper,  lower,  and  after  edges  are  ineffective;  con- 
sequently, the  greater  the  number  of  parts  a  vesseFs  sails  are  in,  the  more 
edges  there  will  be,  and  the  greater  will  be  the  loss  of  propelling  power ; 
and,  further,  the  eddied  wind  thrown  off  by  the  sails  greatly  interferes 
with  the  direct  or  impelling  currents  of  wind.  Beyond  this,  a  schooner 
suffers  in  stability,  inasmuch  as  she  has  to  carry  the  weight  of  two  masts 
and  two  sets  of  rigging,  instead  of  one  mast  and  one  set  of  rigging,  and 
for  any  given  area  the  heeling  moment  of  the  sails  of  a  schooner  will  be 
greater  as  the  centre  of  effort  will  be  higher;  for  this  reason  (though 
otherwise  she  might  have  been  equal),  she  would  not  carry  her  canvas  so 
effectively,  as  the  effectiveness  of  the  canvas  is  practically  reduced  in 
proportion  to  the  sine  of  the  angle  of  heel. 

This  leads  us  up  to  the  point  that  sails  are  not  really  planes,  but 
surfaces  which  are  more  or  less  concave.     There  is  no  doubt  that  the 
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general  pressure  on  a  surface  is  equal  whether  that  surface  be  a  plane  or 
a  concave  one,  providing  the  areas  are  equal ;  but,  on  surfaces  like  those 
of  sails,  it  is  not  the  direct  pressure  (such  as  it  would  be  when  sailing  dead 
before  the  wind)  that  drives  a  vessel  ahead ;  but,  as  previously  explained, 
a  component  of  the  wind  force  which  strikes  the  sail  at  some  angle.  The 
exact  value  of  this  component  for  a  concave  surface  is,  so  &br  as  we  know, 
undeterminable ;  but  experience  has  taught  us  that  it  is  vastly  larger  for 
flat  surfaces.  The  oft-quoted  example  of  the  America's  sails  as  against 
the  wind-bags  of  British  yachts  in  1851,  and  the  practice  in  consequence 
of  the  last  quarter  of  a  century,  are  sufficient  evidence  of  the  truth  of  this. 

When  the  wind  force  applied  to  a  sail  comes  obliquely  from  ahead, 
as  in  close  hauled  sailing,  there  is  a  plus  pressure  on  the  fore  part  of  the 
sail,  and  Mr.  Osborne  Reynolds'  illustration  has  very  completely  proved 
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that  the  centre  of  pressure  is  far  ahead  of  the  centre  of  area^  as  indicated 
by  the  letters  a,  h,  c,  d,  Fig.  11,  page  22.  Let  A  (Fig.  12)  be  a  projection 
of  a  plane  moved  obliquely  through  water  or  the  air,  in  the  direction  of  the 
arrow,  by  a  line  attached  at  p.  So  long  as  the  line  is  kept  attached  at  p 
the  plane  will  keep  in  an  oblique  position,  and  the  centre  of  pressure  will 
be  at  p ;  but  if  the  line  were  attached  to  the  centre  of  the  figure  at  x,  the 
plane  would  move  square  to  the  line  of  pull,  as  shown  by  B,  and  the  centre 
of  pressure  would  necessarily  be  at  x.  If  when  the  line  were  attached  at  p, 
the  centre  of  pressure  remained  at  x,  it  is  apparent  that  upon  pulling  the  line 
the  plane  would  be  overbalanced,  and  would  assume  a  horizontal  position. 

Mr.  Wm.  Froude  has  given  this  subject  a  great  deal  of  attention,  and, 
in  speaking  of  sails,  says : 

A  Btriking  indication  of  a  distribution  of  fluid  pressiure  on  a  curved  surface  is  supplied 
by  ihe  primd  facie  paradoxical  curvatures  into  which  sails  often  arrange  themselves  under 
the  effect  of  wind,  as  is  specially  noticeable  in  jibs.  In  these  sails  eepeciallj  many  sail- 
makers,  for  reasons  which  it  would  be  out  of  place  to  enter  on  here,  cut  the  canvas  with  an 
extravagant  roundness  or  convexity  of  outline  on  the  anterior  edge  of  the  triangle  (or  '^luff 
of  thelsail**  as  it  is  called)  before  roping  it;  and  as  the  rope  is  made  somewhat  shorter 
than  the  rectilinear  dimension  of  the  side  of  the  triangle,  Hie  prominent  edge  of  th«  con- 
vexity becomes  gathered  in,  so  as  to  form,  immediately  behind  the  rope,  a  narrow  tapered 
belt  of  slack  canvas,  which  becomes  conspicuously  bagged  out  by  Hie  pressure  of  the  wind. 
Now  it  is  a  most  noticeable  fact,  familiar  doubtless  to  all  who  have  studied  the  *'  sit  **  of 
sails,  that  when  the  vessel  which  carries  such  a  sail  is  '^  close-hauled,*^  that  is  to  say,  when 
the  wind  strikes  the  sail  obliquely  from  ahead,  say  at  an  angle  of  45°  with  the  line  of  the 
keel,  the  general  wind  pressure  which  the  reaction  of  the  rest  of  the  sail  produces  swells 
out  the  **  baggy  "  belt  of  canvas,  not  simply  to  leeward,  but  also  so  much  forward  that  an 
observer  viewing  it  in  a  direction  at  right  angles  to  the  vessel^s  course  can  see  the  convexily 
protruding  itself  ahead  of  the  bolt  rope,  although,  from  the  direction  of  the  wind  current  as 
a  whole,  that  part  of  the  sail,  when  thus  protruded  by  the  internal  pressure,  must 
experience  externally  also  a  considerable  direct  pressure  on  its  convex  or  (so  to  call  it) 
leeward  side.  As  the  vessel  is  pressed  closer  to  the  wind,  it  is  this  part  of  the  sail  which 
will  first  begin  to  flap  or  "  lift ; "  but  this  will  not  happen  until  the  greater  part  of  the 
windward  surface  of  the  sail  is  brought  so  nearly  edgways  to  the  wind,  that  the  flatter,  or 
less  **  baggy,"  portions  of  its  surface  are  nearly  relieved  of  pressure. 

There  is  no  doubt  that,  if  the  fore  part  of  sails  did  not  go  into  the 
"  bag  "  described  by  Mr.  Froude,  they  would  be  much  more  efEective ; 
and,  within  certain  limitations,  the  heavier  the  canvas,  or  the  more  rigid 
and  unstretchable  it  can  be  made  by  narrowness  of  cloth  or  other  means, 
the  more  wind  will  the  sails  usefully  resolve.  Sailing  masters  generally 
well  understand  the  importance  of  having  the  fore  part  of  a  sail  flat  and 
"  unbaggable/'  Hence,  during  a  match,  we  frequently  see  them  wetting 
the  luff  of  a  main  sail,  to  shrink  the  flax  and  so  strain  this  part  of  the  sail 
flatter.  But  in  old-fashioned  sails  (and  in  some  ill-cut  modem  ones),  the 
after  part  of  the  sail  also  went  into  a  bag,  and  the  idea  was  that  the 
wind  should  not  be  allowed  to  escape.     But  the  real  effect  of  a  bag  in 
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the  afiier  part  is  to  make  a  '^  back  sail ;  *'  and^  of  coarse,  a  back  sail 
retards  a  yessePs  progress^  and,  in  the  case  of  after  sail,  helps  to  turn  the 
vessels  head  towards  the  wind,  by  pressing  her  stern  to  leeward.  This 
bagginess  in  the  after  part  is  more  or  less  apparent  in  all  sails,  and  in 
the  case  of  one  set  on  a  gaff  the  mischief  of  the  tendency  to  tnm  the 
vessel  towards  the  wind  is  somewhat  remedied  as  the  peak  goes  off  to 
leeward,  so  that  actually  only  little  more  than  half  the  sail  remains  at  the 
angle  the  boom  is  trimmed  to.  The  conclusion  is  that  the  general  pressure 
on  a  baggy  sail  is  the  same  as  on  a  flat  surface  of  equal  area  if  that 
pressure  be  applied  at  right  angles  to  the  plane ;  but  if  applied  obliquely 
the  component  of  the  pressure  (represented  by  F  a,  Pig.  10)  which  drives 
the  vessel  ahead  is  smaller,  with  a  baggy  sail,  whilst  the  pressure  that 
drives  her  to  leeward,  and  assists  in  heeling  her,  is  much  larger.  Before 
the  wind  this  is  a  matter  of  no  consequence ;  but  by  the  wind  it  is  evidently 
of  the  utmost  importance  that  the  sails  should  be  perfectly  flat,  and  that 
they  should  be  well  cut,  without  folds  or  girts  of  any  kind,  and  that  they 
should  never  go  into  bags  in  consequence  of  the  canvas  being  soft  or 
elastic. 

It  has  been  said  that  the  centre  of  lateral  resistance  represents  the 
point  through  which  the  resistance  of  the  water  to  the  sideway  motion  of  a 
vessel  acts,  and  the  centre  of  effort  of  the  sails  represent  the  point  through 
which  the  force  acts  which  endeavours  to  impart  sideway  or  broadside 
motion  to  the  vessel.  It  is  therefore  evident,  if  these  two  horizontal  forces 
do  not  act  in  the  same  vertical  line,  that  some  disturbance  must  take  place 
in  the  direction  of  the  vessel's  motion.  In  short,  the  horizontal  distance 
represented  by  a;  j  or  0  E  «  in  Pig.  11  is  a  coupling  lever  tending  to  turn 
the  vessel  towards  the  wind.  When  such  conditions  exist,  a  vessel  requires 
what  is  known  as  ''  weather  helm ; ''  that  is,  if  the  vessel's  head  has  a 
tendency  to  fly  up  in  the  wind,  the  rudder  is  tv/med  to  leeward  by  bringing 
the  helm  or  tiller  to  windward.  (The  distance  k,  xin  Pig.  11  shows  the 
length  of  the  lever  upon  which  the  rudder  acts  to  turn  the  vessel,  but  this 
part  of  the  subject  will  be  fully  treated  in  the  next  chapter.)  It  is  obvious 
that  if  G  E  were  directly  over  x  no  such  lever  would  exist,  as  the  force 
accumulated  in  G  E  would  have  no  tendency  to  turn  the  vessel,  either  on  or 
off  the  wind,  and  the  vessel  would  "  steer  herself.''  If  on  the  other  hand 
X  were  at  q,  and  C  E  at  «,  it  is  clear  that  the  effort  of  the  sails  would  be 
striving  to  turn  the  vessel's  head  off  the  wind,  and  she  would  in  fact  require 
"  lee  helm."  Thus,  two  bad  faults  in  a  vessel  whilst  sailing  by  the  wind 
are  dependent  on  the  fact  that  the  centre  of  effort  of  the  sails  does  not  act 
in  the  vertical  line  in  which  is  the  centre  of  lateral  resistance.  It  would 
appear  to  be  a  very  simple  matter  to  so  arrange  a  vessel's  sails  that  the 
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centre  of  effort  rmrr^  ct?t  ••«?  iHTiTr^  :f  'iw>*nl  T^^asaain*.  .iswi  m  's _ 
latter  to  be  detemir-ed  :  •-•.  z^nzjr  r  rj^f  :*:i  a-rrr  n:  ti*  s^Is.  »a»i  tfc* 
fact  that  the  pres^ire  -r^r.-r*  :<.is'ji'rr\r'j  :n  ii?f»n  •Ji**'^  ••f.^  al'way?  a 
plu«  pressure  en  thr  f:r^  par:  :t  !if  .t  -ie  ^a.!  "Ji-r  :«^T7«  :t  *^:r^  :a^r.-M 
be  accurate?^  con:r-ti=iL  TiLi:  _*.  r:  -?  L-^^-:-*  ^-i-^iir  Ljrazi.>*  ii^fffci  c<  lie 
calcnLated  centre,  as  aIr?ap:T  sii-^^  .  :i-  k*  -ri^  >!i:rv  ::  jhzer^  Tesssasce 
if!  likeinjie  ahead  cf  :hr  ca*:-la:*ri  :»rr^r^.  r.  .*  f  .cz.i  :-i  Trfccr::T»*  bixfc  sa£e 
and  n.Befnl  to  rr*at  :he   :al:-li:ei   :*=z.:rr*  ».*  'J  ti-rj  Lfci  ri=«^  ^c-f.ecslr 

determine.     In  "  Ya-:r.:    Derrrj-r.  *  —    < r  -7  i:*    z-asscao^ 

find  the  followiz:^ :  "  Eir-erirr  :e  r^^i.-i-e*  :i*  -Jlac.  :•:  iccair  ibe 
average  of  adrantag**,  the  ':al:-la:c'i  ;tzrr^  :f  f^in  :f  lie  ails  skoixld 
be  ftome  distance  forw-ard  '.f  the  cali-^ACe^i  :'^r.rr«r  :f  lireral 
and  tfai»  di.^tance  mav  varr  fnn:  '.1  :•:  .o  ::  the  ".irn.r:i  :f  tie  load 
With  fcuch  a  ratio  as  '^'^  the  vr*=e'.  zuar  carrr  •  1-r^  b.-rl=  '  it.  lujit  winds 
and  be  ^lack  in  stay?,  and  pr*:bab>  a  rarl:  ::  \'l  will  ce  a  safe  one  to 
adopt.  Thur,  if  a  vessel  be  •yl'f:.  en  the  l:ad  line,  then  -:•>  x -»l»2=lft-, 
which  iJi  the  distance  the  calcnlated  centre  •;:  efin  •::  the  lower  sails  is 
to  be  ahead  of  the  calculated  centre  of  lateral  pr«ss:ire  on  the  immersed 
surface  of  the  hull/' 

This,  it  should  be  understood,  refers  to  racing  yachts  with  much 
rockered  or  very  raking  keels ;  for  cruisers  it  will  be  bener  and  safer  to 
hare  the  centre  of  effort  and  centre  of  lateral  resistance  in  the  same 
Tortical  line.  In  the  case  of  yawls  it  is  generally  found  that  the  calculated 
centre  of  effort  requires  (relatively  to  the  centre  of  lateral  resistance)  to 
\Hi  a  little  further  aft  that  in  either  cutters  or  schooners,  as  the  miaen  is 
not  a  very  effective  sail  on  a  wind. 

As  the  longitudinal  component  (F  a,  Fig.  10,  page  1^0  of  the  force  of 
the  wind  acts  through  the  centre  of  effort  of  the  sails  considerably  above 
iho  r^;ntro  of  lateral  reHistance  a  couple  is  formed  (C  E,  q,  Fig.  II)  tending 
U)  df!prf;HH  the  bow ;  but  as  the  longitudinal  stability  of  a  vessel  is  so  great^ 
but  litili)  di!prr;HHion  will  ar.-tnally  take  place.  Thus,  take  the  case  of  Seabelle 
at  a  H\)iuul  of  7  knotH,  hr;r  resistance  in  the  water  would  be  about  half  a  ton 
and  iho  diMiancn  (C  K,  q)  \n  TMi,,  and  at  such  speed  the  moment  would  be 
(M)  X  0*5)  ijrjiiftl  io  25  foot  tons,  which  would  only  cause  Seabelle 
U}  bn  flit|)rf*MMn<l  by  th«  head  \\\n.  Of  course,  as  the  resistance  increased, 
aN  it  would  vory  rapidly  in  the  case  of  vessels  with  fidl  bows  driven  at  high 
Mpifftfl,  Mio  rnotnnnt  would  incroaso  and  the  bow  would  be  further  depressed. 
In  Nnifill  yiM^litM  and  boats,  whir^h  are  made  to  carry  sail  areas  (by  aid  of 
l.ritriniinf<  hallaHt  ii|)  to  windward)  out  of  all  proportion  to  their  size,  the 
dnproNMifin  of  tlio  IkwI  is  oftc3n  very  considerable,  and  has  to  be  met 
by  Nhifiin^  Honin  of  tho  ballant  or  crow  farther  aft. 


CHAPTER   lY. 

THE  ACTION  OF  THE  RUDDER  AND  STEERING 

EFFICIENCY. 


THE  ACTION  OP  THE  RUDDER. 

A  YBSSBL  moving  throagli  water  is  steered  or  turned  hj  tlie  action  of  a 
coaple^  tlie  arm  of  which  is  the  centre  of  lateral  resistance  and  the  centre 
of  effort  of  the  rudder  (see  k  x,  Fig.  11^  page  22).  The  streams  of  water 
that  meet  the  oblique  sur&ce  of  the  rudder  when  it  is  put  over  represent  a 
pressure  which  can  be  decomposed  into  a  force  acting  at  right  angles  to  its 
surface;  and  it  is  evident  that  the  application  of  this  force  would  cause  a 
vessel  pivoted  on  a  vertical  axis  through  her  centre  of  gravity  to  rotate 
about  that  axis^  and  the  speed  of  the  rotation  would  be  dependent  upon 
the  magnitude  of  the  force  applied^  the  extent  of  area  of  the  rudder^  and 
the  length  of  the  arm  of  the  couple  before  referred  to.  But  a  vessel  is 
not  so  pivotedj  and  turns  as  it  were  in  a  ring  and^  at  first,  about  an 
instantaneous  axis,  which  does  not  pass  through  the  centre  of  gravity  of 
the  ship.  The  following  conditions  dependent  upon  the  putting  over  a 
rudder  to  turn  a  vessel  are  gleaned  from  a  paper  read  by  Dr.  Woolley 
before  the  British  Association. 

Assume  that  Fig.  13,  on  the  next  page,  is  a  yacht  proceeding  in  the 
direction  of  the  arrow  A.  B  is  the  rudder  put  over  to  starboard  to  an  angle 
of  35°  by  the  tiller  being  pushed  to  port,  and  the  arrow  D  represents  the 
magnitude  of  a  force  acting  upon  the  rudder  in  a  direction  at  right  angles 
to  its  surface ;  a  will  be  regarded  as  the  point  of  application  of  that  force ; 
but  the  force  D  can  also  be  taken  as  an  equal  force  acting  in  a  parallel 
direction  through  the  centre  of  gravity  of  the  yacht  x,  and  shifting  the  vessel 
sideways  in  the  direction  of  the  arrow  E,  combined  with  the  couple  of  the 
force  whose  arm  is  represented  by  the  distance  the  centre  of  effort  of  the 
rudder,  a,  and  the  distance  the  centre  of  the  lateral  resistance,  o,  are  apart. 
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The  effect  is  that  the  direct  forward  motion  of  the  vessel  becomes  altered 
to  one  of  rotation  in  the  direction  shown  by  the  curved  arrow  t  aboat  an 
instantaneous  axis  k,  thus  determined :  draw  a;  g  at  right  angles  to  D  a 
through  the  centre  of  gravity ;  and  draw  x  y  {equal  to  the  radius  of  gyration 
of  the  vessel)  at  right  angles  to  x  q.  Next  join  q  y,  and  y  fc  is  drawn  at 
right  angles  to  q  y,  cutting  x  q  in  k  produced ;  and  k  is  the  instantaneous 
axis.  By  ''  instantaneous  axis ''  is  meant  the  point  npon  which  the  vessel 
turns  upon  feeling  the  first  influences  of  the  rudder,  and  this  point  gene- 
rally lies  considerably  before  the  centre  of  gravity ;  hence  it  always  appears 
that  the  stem  of  a  vessel  moves  much  faster  than  her  head  in  turning; 
and  this  is  really  so  at  first,  but  when  the  vessel  is  kept  turning  the  axis 
of  rotation  shifts  aft  until  it  rests  in  the  centre  of  gravity  of  the  vessel. 


Fig.  18. 

Components  of  the  force  in  the  direction  E  or  D  are  employed  partly 
in  checking  the  vessel's  way,  and  partly  in  driving  her  sideways  nearly 
at  right  angles  to  her  keel.'*'  These  components  ultimately  balance  each 
other,  and  the  vessel  then  continues  to  turn  under  the  influence  of  the 
couple  formed  by  a  o  round  a  vertical  axis  passing  through  the  centre 
of  gravity,  x.     Dr.  Woolley,  in  reference  to  handiness  in  turning,  says : 

''  Sensibility  to  the  helm,  i.e.,  quickness  and  readiness  in  a  ship  to  go 
about,  is  a  most  important  quality.  At  the  first  moment  the  angular 
acceleration,  which  is  the  measure  of  this  sensibility,  varies  directly  as  the 
moment  of  the  water-pressure  on  the  rudder,  and  inversely  as  the  product 
of  the  weight  of  the  ship  and  the  square  of  the  radius  of  gyration  about  a 
vertical  axis  through  the  centre  of  gravity." 

The  angular  acceleration  or  turning  motion  is  at  first  very  small,  and 
its  initial  magnitude  mainly  depends  upon  the  rapidity  with  which  the 
rudder  is  moved  so  as  to  bring  pressure  on  it,  and  upon  the  radius  of 

*  When  a  jaoht  carries  weather  lielm  the  rudder  is  turned  to  leeward,  but  the  turning  poirar 
of  the  rudder  is  balanced  by  the  ardency  of  the  preeaure  on  the  lee  bow ;  hence  the  whole  effect  of 
the  rudder  ie  to  check  the  forward  speed  and  to  press  the  ressel  bodily  to  windward;  and 
tba  latter  influenoe  may  considerably  lessen  the  leeway. 
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gjrration  of  the  vessel.  As  the  angalar  velocity  is  accelerated,  so  does  the 
resistance  to  rotation  increase  until  the  moment  of  resistance  balances  the 
moment  of  the  couple  formed  by  the  pressure  on  the  rudder.  The  angular 
velocity,  or  turning  motion,  then  becomes  uniform. 

Now  the  moment  of  the  water  pressure  on  the  rudder  varies  as  the 
length  of  the  couple  a  o  and  the  area  of  the  rudder;  and  the  radius  of 
gyration  is  dependent  upon  the  length  of  the  ship  and  the  stowage  of  her 
weights,  and  thus  a  long  vessel  would  have  her  already  slow  turning 
further  diminished  by  the  stowage  of  weights  in  her  ends.*  If  the  arm  of 
the  couple  on  which  acts  the  pressure  on  the  rudder  be  shortened,  the  steering 
efficiency  will  be  diminished ;  and  it  has  been  contended  that  a  raking 
stempost  so  shortens  the  arm  of  the  couple.  But,  so  far  as  we  can 
judge,  this  is  a  mistaken  contention,  as  generally  the  centre  of  lateral 
resistance  is  carried  farther  forward  by  the  raking  stempost  than  is  the 
centre  of  effort  of  the  rudder. 

Beyond  this,  there  is  usually  a  much  greater  length  of  stempost  when 
it  rakes,  and  generally  the  area  of  the  rudder  is  thereby  increased, 
inasmuch  as  the  breadth  only  of  the  rudder  appears  to  be  regarded  as 
a  matter  of  importance,  and  not  its  depth,  so  far  as  yachts  are  concerned. 
Some  yachts  with  raking  stemposts  have  enormous  rudders,  and,  although 
there  may  be  some  danger  in  using  them  in  the  case  of  sternway  and  in 
Bcending,  there  is  no  doubt  that  they  are  efficient.  But  a  rudder  hung  on 
a  raking  stempost  is  not  wholly  effective,  inasmuch  as  a  component  of  the 
pressure  on  it  is  exerted  in  a  vertical  direction,  and  tends  to  drag  the 
vessel's  stem  under.  This  can  only  be  regarded  as  a  disadvantage,  and  a 
further  disadvantage  is  that  the  rudder  is  difficult  to  put  over,  as  it  has  to 
be  lifted  every  time ;  but  the  latter  difficulty  is  overcome  by  making  the 
tiller  longer  than  would  be  required  for  a  similar  rudder  hung  on  an 
upright  stempost. 

With  regard  to  resistance  to  rotation,  this  mainly  depends  upon  the 
area  of  the  immersed  longitudinal  section,  and  particularly  upon  the 
amount  of  dead  wood  fore  and  aft.  By  reducing  the  dead  wood  fore  and 
aft  ^he  resistance  is  proportionately  decreased,  and,  moreover,  the  radius 
of  gyration  would  be  somewhat  shortened  by  the  reduction  of  the  fore  and 
aft  weight ;  but  almost  equal  effects  would  be  produced  by  taking  away 
from  the  dead  wood  forward  and  aft,  and  concentrating  it  in  the  middle 

*  The  bad  eifeot  of  weightB  in  the  "  enda  "  of  BnuUl  boata  ia  rery  notioeable,  and  we  have 
known  oaaea  where  a  boat  haa  been  oared  of  a  tendenoy  to  miaa-ataya  by  simply  ooncentrating 
her  weighta  or  ballaat  amidahipa.  On  the  other  hand,  a  rery  old  piaotioe  to  ioaore  a  boat  staying 
la  lor  aomeope  to  gat  into  the  bow  aa  the  helm  ia  pnt  down ;  bnt  the  bow  ahonld  be  relieTod 
of  the  weight  directly  the  boat  ia  head  to  wind,  or  the  boat  may  fail  to  "  ail"  or  fiUl  off. 
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of  the  vessel  under  the  keeL     Tn.«  e£«ctiT«  §s;£fcfe  for  km  si 
would  be  maintained,  and  the  rsd:&«  cf  gxras^i'n  vcoid  be  uSl 

To  sum  up,  the  quickness  of  a  T&ssel  in  a&sverin^  her  lieliii  and  ^^ 
smalhiess  of  the  circle  in  which  she  will  izts.  depead : 

1.  Upon  the  smallness  of  the  weight  of  the  Tciael  and  her  radius  of 
gjration. 

2.  Upon  the  area  of  the  rudder,  and  the  ksigth  of  tlie  oouple  iMftm 
which  it  acts,  and  upon  the  time  it  takes  to  put  the  rudder  orer. 

S.  Upon  the  area  and  form  of  the  immersel  loDgisiidinal.TeiticaI 
section  of  the  vessel. 

The  double-boarded  boat  as  depicted  in  Fig.  14^  affords  peculiar 
advantages  for  lengthening  the  arm  of  the  turning  couple,  as  bj  Kiting 
the  board  (A)  the  centre  of  lateral  resistance  is  thrown  very  much  forwmrd^ 
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and  the  area  of  dead  wood  at  the  after  end  (which  might  be  necessary  in 
a  sailing  vessel  to  check  leeway  or  to  balance  sails)  is  considerably 
reduced.  In  tacking,  if  the  vessel's  ^'way^'  were  stopped  as  she  came 
head  to  wind,  and  the  rudder  thereby  became  useless,  the  fore  board  a 
could  be  raised  and  the  after  board  lowered,  and  thus  the  head  of  the 
vessel,  by  aid  of  the  fore  sails,  would  readily  &11  off  the  wind. 

All  kinds  of  fanciful  forms  have  been  given  to  rudders,  and  a  practice 
came  in  a  few  years  ago  of  patting  the  greatest  breadth  near  the  sur&oe  of 
the  water.     We  believe  this  practice  was  owing  to  a  vessel  once  haying 

*  Large  oentre-board  jaolita  are  frequently  said  to  be  more  sliiggisli  in  staji  than  keel  JMdtia« 
and  no  donbt  there  is  eome  truth  in  thii,  although,  looking  to  their  immersed  form  alone,  tbaj  OQi^ 
undoubtedly  to  turn  quicker  than  keel  yachta.  In  the  races  between  the  Cambria  and  the  osntro- 
board  yachts  in  America  in  1870,  it  was  repeatedly  shown  that  she  was  quicker  in  stays  than  anj 
of  her  competitors,  but  we  are  inclined  to  think  that  the  superiority  in  this  respeot  was  due  to  her 
raking  stempost,  to  her  handier  rig,  and,  in  strong  breezes,  perhaps,  to  her  greater  weight,  so  that 
she  carried  her  way  until  well  ronnd  on  the  other  tack.  If  two  yessels  are  to  be  impelled  by  aa 
equal  force  at  equal  speeds,  and  one  yessel  is  heayier  than  the  other,  then  it  will  take  a  greater 
time  to  get  the  heayior  yessel  up  to  the  required  speed  than  it  would  the  lighter  yessel ;  so  also 
when  the  force  is  withdrawn  it  will  take  a  greater  time  to  exhaust  the  momentum  due  to  the  speed 
of  the  heayier  yessel  than  it  would  the  momentum  of  the  lighter  yessel.  Thus  heayy  yessels 
(although  they  may  be  turning  in  a  circle  of  greater  radius)  are  said  to  "  shoot "  far  in  stays,  and 
fill  on  the  other  tack  without  losing  way.  Howeyer,  the  assumed  adyantages  which  a  heayy 
yessel  has  in  this  respeot  will  be  only  apparent  in  strong  winds  when  the  momentum,  due  to 
high  speeds,  is  yery  grsat ;  and  the  adyantages  do  not  eiist  for  a  yessel  that  has  oontimwms 
propnUlun  whilst  turning,  as  a  steamship  has. 
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the  lower  half  of  her  rudder  accidentally  carried  away,  and  the  subsequent 
report  that  she  steered  better  with  the  part  than  with  the  whole.  We  are 
inclined  to  think  that  in  this  case  the  inefficiency  of  the  entire  rudder 
depended  on  its  being  too  big  for  the  crew  to  use;  at  any  rate,  an 
experiment  made  by  Mr.  Fronde  with  a  model  of  H.M.S.  Encounter 
clearly  proved  that  the  lower  half  of  a  rudder  is  more  effective  than 
the  upper  half.  The  rudder  was  in  two  parts,  i.e.,  squares  of  equal 
dimensions,  and  it  was  found  that  the  upper  half  required  to  be  put  over 
to  20^  to  balance  the  lower  half  at  10^,  in  order  that  the  vessel  might 
follow  a  straight  line.  In  the  case  of  a  very  raking  stempost  there  may 
be  a  small  advantage  in  having  the  broadest  part  of  the  rudder  in  the  top 
half,  as  its  centre  of  effort  would  thereby  be  carried  farther  aft;  but 
generally  there  can  be  no  doubt  that  the  deeper  the  main  area  of  the 
rudder  is  inmiersed,  clear  of  the  fulness  of  the  after  body,  the  more 
effective  it  is.  As  a  clean  run  aft  is  a  great  assistance  to  the  effectiveness 
of  the  rudder,  it  is  quite  possible,  if  an  experiment  similar  to  that  tried  on 
the  Encounter  were  tried  with  a  yacht,  that  a  less  difference  in  the 
effectiveness  of  the  two  halves  might  be  found.  The  advantage  of  keeping 
the  rudder  well  immersed — ^both  in  smooth  and  disturbed  water — is  so 
well  understood  by  small  boat  sailers  that  we  find  many  small  and  shallow 
craft  with  their  rudders  dropping  considerably  below  the  keel.  The  only 
disadvantage  of  this  arrangement  is  that,  if  the  boat  carried  much  weather 
helm,  and  if  the  centre  of  effort  of  the  rudder  were  much  below  the  centre 
of  lateral  resistance,  the  pressure  on  the  rudder  would  tend  to  increase  the 
boat's  heel,  although  not  to  a  considerable  extent.  (These  rudders  are  so 
hung  that  in  shallow  water  they  lift  without  unshipping.) 

There  appears  to  be  no  definite  rule  for  determining  the  breadth  of 
rudders  in  sailing  yachts,  but  generally  we  find  the  breadth  to  be  one- 
twentieth  of  the  length  on  the  load  line,  and  about  one-thirtieth  of  that 
length  in  steam  yachts.  With  regard  to  the  efficiency  of  broad  and  narrow 
rudders,  it  would  appear,  from  experiments  made  for  the  Admiralty  some 
years  ago,  that  a  rudder  of,  say,  Sft.  in  breadth,  put  over  to  an  angle  of 
30°,  would  have  double  the  efficiency  or  turning  power  of  one  6ft.  in 
breadth  put  over  to  half  the  angle,  or  15° ;  and  the  force  required  to  move 
the  rudder  would  be  the  same  in  either  case.  Thus  there  can  be  no  increase 
in  the  efficiency  of  a  rudder  by  the  mere  addition  of  breadth  without  an 
increase  in  the  power  to  use  it,  and  a  very  large  rudder,  if  used  so  as  to  obtain 
its  greatest  efficiency — ^which  is  found  to  be  when  put  over  to  an  angle  of 
about  35° — means  a  great  retardation  of  speed ;  or,  the  smaller  the  circle  a 
veesel  is  made  to  turn  in,  the  more  speed  will  be  retarded.  So  tar  as  small 
steam  yachts  are  concerned,  no  rudder  offers  greater  advantage  for  facility 
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in  :3-:r  J'  ::  ar:i  ^f!ir>-r,-T  than  Campers,  as,  owing  to  its  oonstmction,  it 
•.-  •  :.•  :  :;*ic.  ;ir.  *-.j;a;  f  r^>.  or  the  tiller  to  balance  the  water  pressure  on 
th»    r:  ii.  r.       ll.>  r:  i  i-  r  wa«  fully  described  in   The  Field  of  June  20, 
l""*  r  'avA  <fci':.  J.;.  1-7 "p.       A  varietT  of  steering  gear  has  from  time  to 
t:rr.-  J.fTi  iriTr —li.  •«!.  whi*  h,  by  the  aid  of  the  wheel,  haa  enabled  one  man 
t"  «i    th.-  w.  rk  f'^.  tw..  ir  thr*^*.     r>f  the!*e  contriTances  none  promise  better 
r»Mj!t-  than  thiit  ».f  Mr.  ^i.  L.  \Vat9i>n  ;  but,  so  far  as  racing  jachts  are 
r.  nc  rn^-.j.  w.-  th:!ik  a  !•  Tier  lilN-r  and  reliering  tackle  mnst  be  relied  upon. 
A-  a  nil*'  ii"  ral.  iilati'-n  i^  made  in  fitting  a  vessel  with  a  tiller,  farther 
than  TiiakiT:L'  it  l-^ar  vni.-  jtrop«:»rtion  to  the  length  of  vessel;  if  the  rudder 
tann-i  1m-  nadily  ii-«d  with  the  tiller,  extra  tackles  are  fitted  to  it,  or  the 
tilh-r  is  (]i<i*anlt'd  and  n  lar^'er  one  used  in  its  place.     However,  a  veiy 
sirn;ile  <'aKuIati'»n  will  appn»xiinately  show  the  force  that  would  be  required 
at  the  tilhr  hi*a<I  for  any  ^nven  area  and  angle  of  rudder,  length  of  tiller 
and  s]hhmI.     At  a  <pcH*d  of  ^J  knot-!  the  resistance  of  a  plane  moved  at  right 
ancflfs  to  it*«  Mirface  in  1 121b.  per  square  foot^  and  the  resistance  increases 
as  the  s(|uare  (»f  the  specnl ;  also,  the  resistance  to  a  plane  moved  obliquely 
in  water,  varies  nearly  as  the  sine  of  the  angle  of  inclination.     Then,  say 
that  the  rudder  is   12ft.  deep  and  5ft.  broad,  equal  to  60  square  feet,  and 
put  over  to  an  angle  of  30' ;  then  112xG0x(0'5  sine  of  angle)  =  33601b. 
That  is,  the  pressure  on  the  rudder  put  over  30^  whilst  the  vessel  is  moving 
at  a  continuous  »peod  of  6  knots,  will  be  33601b.     This  force  of  33601b.  is 
exerted  on  a  lever,  the  length  of  which  is  the  distance  the  centre  of  pressure 
on  the  rudder  is  from  the  stem  post.    We  have  shown  that  the  centre  pressure 
on  planes  moved  obliquely  in  fluids  is  not  at  the  geometrical  centres,  and  ex- 
periments have  shown  that  the  resultant  of  pressure  on  a  rudder,  when  inclined 
to  30°,  is  at  or  near  one-third  the  breadth  from  the  anterior  edge,  or  edge  next 
the  stem  post.     This  has  been  well  proved  by  "balanced''  rudders  pivoted 
at  or  near  one-third  their  breadth  from  their  front  edge;  no  power  is  required 
to  put  the  rudder,  so  pivoted,  over  beyond  that  necessary  to  "move"  the 
water,  to  overcome  the  friction  of  pintles,  rudder  post,  and  the  effort  that 
would  be  required  to  move  the  rudder  if  the  vessel  were  not  in  the  water. 

If  the  rudder  were  a  rectangular  parallelogram,  the  resultant  of 
pressure  on  it  would  thus  be  l*666ft.  from  its  edge  next  the  stem  post,  and 
the  length  of  lever  on  which  the  pressure  on  the  rudder  acted,  would 
therefore  bo  l-666ft.;  and  the  product  of  33601b.  x  1  •666ft.  is  55977,  which 
is  the  moment  in  foot  pounds  that  would  have  to  be  overcome  by  a  force  at 
the  tiller  head.  The  magnitude  of  this  required  force  can  be  calculated  by 
a  very  simple  equation :  thus,  say  the  tiller  is  lOft.  long,  then  the  force 
required  at  its  head  to  balance  the  moment  of  the  rudder,  when  put  over 
to  30°,  will  be  thus  found  : 
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^m^^  =  569-81b. 

That  is  to  say^  a  steady  pressure  of  5601b.  would  be  required  at  tbe  tiller 
head  to  keep  the  rudder  over  at  30^  if  the  vessel  were  moving  at  a  con- 
tinuous speed  of  6  knots. 

All  other  things  being  equals  the  diameters  of  the  circles  vessels  will 
make  in  turning  are  in  direct  ratio  to  their  dimendions.  Thus^  take  two 
yachts^  one  of  25  tons  and  the  other  200  tons  :  their  length  would  be  50ft* 
and  lOOft.^  and  the  yacht  of  50ft.  should  in  turning  describe  a  circle  of  just 
half  the  diameter  of  the  one  100ft.  long.  The  latter  will  describe  a  circle 
in  turning  of  about  twice  her  own  lengthy  or  200ft.  in  diameter  (assuming 
her  to  be  under  uniform  steam  power,  with  her  helm  over  to  35°),  at  a  speed 
of  eight  knots  in  about  two  minutes,  as  the  direct  speed  would  be  retarded 
nearly  two  thirds.  Under  sail,  however,  and  in  getting  from  one  tack  to 
the  other,  a  yacht  does  not  describe  a  circle,  but  only  one  fourth,  or  the  arc 
of  a  quadrant,  if  she  lies  four  points  from  the  wind ;  and  presuming  a  yacht 
in  tacking  traversed  the  whole  arc  of  a  quadrant  from  the  force  of  a  direct 
speed  of  eight  knots  an  hour,  she  would  be  a  little  under  half  a  minute  in 
getting  from  one  tack  to  the  other.  But  we  know  that  a  yacht  of  100ft. 
long  cannot  get  from  one  tack  to  the  other  in  half  a  minute,  nor  does  she 
describe  exactly  the  arc  of  a  quadrant.  However,  for  the  purpose  of 
illustration,  we  can  assume  that  a  yacht  maintains  uniform  speed  whilst 
turning.  In  Fig.  15  (p.  36)  AND  form  a  quadrant,  and  let  E  be  a  yacht 
proceeding  in  a  direction  parallel  to  B  A  D,  with  the  wind  blowing  as  shown 
by  the  arrow,  four  compass  points  or  45°  from  her  course.  The  yacht 
when  in  the  position  F  would  be  head  to  wind,  and  when  at  H  would  be 
on  the  other  (port)  tack,  on  a  course  at  right  angles  to  that  at  E.  But  the 
speed  of  the  yacht  would  diminish  from  the  time  her  helm  was  put  down, 
and  when  she  arrived  at  F,  head  to  wind,  her  propelling  power  would  be 
gone  entirely.  She  would  proceed  a  little  farther  on  the  arc  of  the 
quadrant  under  the  influence  of  her  rudder,  but  would  eventually  pay  o£F, 
under  the  action  of  her  head  sails,  and  come  fairly  on  the  other  tack 
(proceeding  in  a  direction  parallel  to  A  N),  somewhat  in  the  direction  K. 

As  a  matter  of  fact,  the  portion  of  the  circle  which  a  yacht  describes 
in  tacking  is  always  of  greater  radius  than  her  own  length,  or  the  circle 
in  diameter  is  greater  than  twice  that  length.  The  helm  cannot  (and 
frequently  it  would  be  inadvisable  so  to  do)  be  put  over  to  35°  suddenly 
in  large  yachts,  and  generally  the  yacht  will  be  head  to  wind  before 
the  helm  is  so  over  to  35°.  Thus  in  a  large  yacht,  say  of  100  tons,  the 
helm  cannot  very  well  be  put  down  too  quickly,  or  indeed  even  quickly 
enough.     On  the  other  hand,  in  small  vessels,  the  helm  may  be  put  over 
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too  suddenly,  and,  bj  forcing  the  yacht  to  deacribe  a  ii'g"'"'*  of  ft  oircle  cf 
Ter;  small  radios,  her  waj  becomes  deadened ;  ao  tbat,  wlian  aim  geta  cm 
the  other  tack,  she  Teste  motiooleas  in  iron*,  instead  <rf  springing  off  almoat 
with  w»j  unchecked.    This  is  a  mj  important  matter,  i 


taoking  does  not  depend  opon  merely  getting  from  one  tack  to  the  other, 
bat  in  getting  o^on  the  other  tack  without  losing  way.  The  helmsnuut  of 
k  luge  craft  cannot  easily  make  a  blonder,  as  generally  the  speed  with 
which  be  can  walk  a  tiller  down  to  leeward  is  that  most  suitable  for 
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preserving  continuouB  way  in  tacking.  This  is  not  the  case  in  small 
vessels,  as  the  tiller  can  be  put  over  with  one  hand  suddenly,  and  the 
vessel  brought  head  to  wind  (when,  of  course,  all  her  propelling  power  is 
gone)  in  from  five  to  ten  seconds.  Now  it  is  obvious  that  some  turning 
power  is  required  after  a  vessel  is  head  to  wind,  as  at  that  point  she  is  only 
half-way  towards  getting  on  the  other  tack,  and  no  help  can  be  obtained 
from  the  rudder  if  there  be  no  way  on  the  vessel.  Thus,  if  a  vessel's  way 
be  stopped  before  she  be  fairly  on  the  other  tack,  the  head  sails  will  have 
to  be  kept  a-weather;  but  in  smooth  water  at  least,  and  in  a  whole-sail 
breeze,  a  skilful  helmsman  will  never  require  such  aid,  but  will  tack  his 
vessel  fairly  by  the  influence  of  the  rudder,  the  head  sheets  being  lightened 
up  of  course ;  but  not  before  the  lufE  of  the  sails  begin  to  lift,  and  as  a  rule 
the  jib  sheet  should  be  the  first  to  be  eased,  as  it  will  be  the  first  to  lift 
when  the  yacht  is  about  half  way  towards  the  head  to  wind  point.  The 
sail  will  no  longer  be  of  use  as  a  propelling  force,  and  what  little  wind  it 
holds  will  now  only  tend  to  check  the  vessel  coming  into  the  wind. 

It  should  not  be  lost  sight  of  that  in  performing  the  first  half  of  the 
operation  of  tacking — ^that  is,  bringing  a  vessel  head  to  wind — ^the  assistance 
given  by  the  sails  to  the  vessel  in  turning  does  not  retard  or  deaden  the 
vessel's  way  like  the  action  of  the  rudder.  By  letting  fly  the  head  sheets 
at  the  right  moment,  the  centre  of  effort  of  the  other  sails  would  be  thrown 
so  &r  aft,  that  a  very  long  arm  would  be  formed  by  the  couple  C  E  «  (see 
Fig.  11).  It  is  also  quite  possible  to  tack  a  vessel  by  working  her  sails 
without  putting  the  helm  down  at  all,  especially  if  she  carries  a  fair  amount 
of  weather  helm ;  upon  letting  go  the  tiller  and  jib  sheet  the  vessel  would 
fly  head  to  wind,  and,  the  fore  sheet  being  kept  a-weather,  her  head  would 
soon  pny  off ;  it  might,  however,  be  found  necessary  to  ease  the  main  sheet 
before  she  would  gather  way,  as  the  foresail  being  aback  would  necessarily 
tend  to  put  stem  way  on  her.  At  the  meeting  of  the  Institution  of  Naval 
Architects  in  1871  the  late  Sir  E.  Belcher,  speaking  on  the  handiness  of 
sailing  ships,  stated  that  when  he  was  in  charge  of  the  Samarang  he  gave 
a  written  order  to  the  officers  that  the  helm  was  never  to  be  put  down  in 
tacking.  The  helm  was  let  go,  and  the  vessel  came  head  to  wind,  the  head 
yards  were  braced  aback,  and  thus  the  Samarang  was  always  got  round. 
Possibly  this  was  a  smart  thing  to  do,  but  there  can  be  no  doubt  of  the 
value  of  the  rodder  for  quick  staying,  if  used  judiciously. 

The  rudder  action  of  vessels  propelled  by  screws  is  attended  by  some 
anomalies  which  cannot  always  be  accurately  pre-determined.  In  the  first 
place,  the  action  of  a  propeller  on  a  ship  whose  helm  is  amidships  tends  to 
turn  her;  that  is,  a  right-handed  screw  will  turn  the  ship's  head  to 
starboordj  and  a  left-handed  one  to  port ;  and  from  experiments  made  with 
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the  Groat  Britain  in  l^l^  it  wa«  known  that  a  propeller,  if  suddenly 
reversed,  would  tend  to  turn  a  ship  against  her  helm  antil  her  way  was 
stopped.  In  spite  of  this  knowled^re,  mnch  attention  does  not  appear  to 
have  been  given  to  the  subject  until  three  or  fonr  years  ago,  when  several 
accidents  were  clearly  traceable  to  the  fact  that  the  vessels  under  port 
or  starboanl  helm,  whilst  their  Si^rews  were  being  reversed  to  deaden 
their  way,  turned  the  opposite  way  to  that  expected.  Professor  Osborne 
Reynolds  gave  the  subject  mnch  attention,  and  at  last,  in  1877,  succeeded 
in  getting  a  committee  appointeii,  consisting  of  himself,  Mr.  James  R.  Napier, 
Sir  William  Thomson,  and  Mr.  W.  Froude,  to  inquire  into  the  matter. 
The  committee  made  experiments  with  the  Duke  of  Argyll's  steam  yacht 
Columba,  the  Earl  of  Glasgow's  steam  yacht  Valetta,  and  several  large 
steamers  in  the  merchant  navy. 

The  result  of  the  experiments  bore  out  all  that  was  previously  known 
or  suspected  of  the  action  of  the  screw  on  the  steering.  With  the  steamer 
going  nine  or  ten  knots  ahead,  the  engines  were  suddenly  stopped  and 
reversed;  simultaneously  with  the  reversal  of  the  engines,  the  helm  was 
put  hard  a-port,  the  vessel,  of  course,  still  forging  ahead.  According  to 
what  is  usual,  with  the  helm  hard  a-port  the  ship's  head  should  haye  turned 
to  starboard  ;  but,  instead  of  doing  this,  her  head  went  off  to  port  twenty- 
eight  degrees,  or  about  two  and  a  half  compass  points,  before  the  vessers 
way  was  stopped.  Next,  the  ship  was  turned  full  speed  ahead  again,  and 
when  she  had  full  way  on  the  engines  were  stopped  and  reversed  as  before, 
but  the  helm  was  put  hard  a-starboard.  Between  the  moment  of  reversing 
the  engines  and  that  of  the  ship's  way  being  stopped,  the  ship  turned  forty 
degrees  to  starboard,  or  nearly  four  points,  or  nearly  one-eighth  of  a  circle. 
The  experiment  was  tried  over  and  over  again,  and  the  invariable  result 
was  that,  during  the  interval  of  reversing  the  engines  and  the  stoppage  of 
the  ship,  the  rudder  acted  just  contrary  to  the  way  expected. 

A  fact  hitherto  not  generally  known  was  brought  to  light,  that  the 
effect  of  the  screw  is  largely  governed  by  its  immersion,  and  that  its 
influence  is  greatest  on  the  steering  when  it  is  near  the  surface  "churning*' 
the  water.  When  deeply  immersed  it  has  little  or  no  effect  of  itself  in 
turning  a  ship  one  way  or  the  other,  and  never  under  the  most  favourable 
circnmstancos — that  is,  with  the  screw  near  the  surface,  and  a  low  speed — 
could  the  ship  bo  got  i-ound  in  a  circle  loss  than  double  the  radius  of  the 
one  she  would  describe  under  the  influence  of  her  rudder  with  the  engines 

turning  ahead. 

Also  it  was  cleariy  pi-oved  that  an  experiment  is  required  for  every 
individual  vessel,  and  for  varying  speeds;  thus,  one  steam  yacht,  with  helm 
hanl  oiw  way  or  tho  other,  may  keep  a  straight  or  nearly  straight  course 
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wliilst  her  engines  are  reversed  and  before  she  stops^  and  another  may  torn 
in  direct  opposition  to  the  way  she  shoold  turn  under  the  ordinary  influence 
of  a  rudder.  It  is  thus  necessary  that  a  simple  experiment  should  be  made 
for  every  screw  steam  yacht^  so  that  her  master  might  be  acquainted  with 
her  behaviour  as  to  steering  whilst  her  engines  are  being  reversed.  It  cauj 
perhaps,  be  said  that  a  vessel  turning  through  a  arc  of  twenty  or  forty 
degrees  cannot  be  of  much  consequence  when  her  way  is  being  stopped ; 
and  it  might  not  be  if  it  was  clearly  understood  which  way  she  was  going 
to  turn.  It  mighty  however,  be  of  the  utmost  consequence,  if  the  vessel 
whilst  losing  her  way  turned  thirty  degrees  to  port,  instead  of  thirty  degrees 
to  starboard.  This  would  practically  be  a  difference  of  sixty  degrees,  or 
two-thirds  of  a  quadrant,  and  would  be  quite  sufficient  to  bring  about 
a  dis€U3ter. 

One  other  result  of  the  experiments  was  to  make  patent  what  was  not 
very  generally  knowii,  that  the  reversal  of  the  engines  of  a  screw  steamer 
has  but  inconsiderable  effect  on  stopping  her  way ;  and  that  the  distance 
required  to  bring  a  screw  steamer  to  rest  mainly  depends  upon  her  size, 
weight,  form,  and  speed.  The  distance  may  roughly  be  put  down  as  five 
or  six  times  her  own  length. 

These  peculiarities  should  be  well  known  and  be  well  considered  by  all 
in  charge  of  screw  steamers,  as  it  is  quite  plain  that ''  full  speed  astern  *' 
may  often  bring  about  a  collision,  whereas  steaming  ahead  and  using  the 
rudder  might  avoid  it.  This  may  be  especially  the  case  if  a  steamer  is 
approaching  another,  or  approaching  a  shore,  in  an  oblique  direction.  Say 
that  the  ship  or  shore  bears  on  her  port  bow  six  or  seven  lengths  off,  and 
by  continuing  she  would  strike  the  ship,  or  in  the  case  of  the  shore  go 
aground ;  if  she  ported  her  helm  and  reversed,  she  might  be  carried  stem 
on  to  the  veiy  object  she  hoped  to  avoid;  whereas  by  porting  her  helm  and 
steaming  ahead  she  might  have  cleared  it,  or  by  only  stopping  the  engines, 
and  not  reversing  them,  she  might  have  gone  clear. 

A  screw  steamer  will  generally  turn  in  a  circle  whose  radius  is  about 
four  times  her  own  length,  and  stop  in  a  distance  equal  to  about  six  times 
her  own  length ;  thus  far,  if  the  object  to  be  avoided  were  six  lengths  off, 
it  could  be  cleared  by  turning  under  full  speed.  This,  however,  supposes 
that  the  steamer  can  be  g^ven  her  full  rudder  power  (about  thirty-five 
degrees)  at  once ;  whereas  the  fact  is  that  it  takes  a  very  considerable  time 
to  get  a  rudder  hard  over  when  a  steamer  is  at  full  speed,  and  very  seldom 
is  there  power  enough  at  the  helm — ^perhaps  only  one  man — at  the  moment 
to  do  it.  Of  course,  by  stopping  the  engines  the  power  gained  by  the 
helmsman  over  the  rudder  would  be  increased;  and  generally  it  would 
appear  to  be  the  wisest  plan,  when  a  screw  ship  gets  into  such  a  position 
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that  it  is  alm«><t  certain  she  will  strike  some  object  ahnad,  for  her  to  stop 
her  engines  and  pat  the  helm  OT^r  jost  as  if  the  engines  were  sdll  tnming 
ahead.  Of  coane,  the  engines  coold  be  reversed,  and  the  helm  pat  the 
other  waT,  to  assist  the  effect  oi  the  backward  motion  of  the  screw  on  the 
turning ;  bat,  anless  the  person  in  charge  is  thonm^y  acquainted  with 
the  behaviour  of  the  ship  under  all  conditions^  simply  stopping  the  engines 
and  making  as  mach  ase  of  the  rudder  as  possible  woold  appear  to  be  the 
wisest  couree,  &«,  if  the  screw  is  not  revolving,  the  vessel  wiU,  of  course, 
steer  like  an  ordinary  sailing  ship. 

As  before  said,  very  few  steam  yachts  behave  exactly  the  same  tinder 
the  influence  of  the  rudder  during  stem  way,  or  tmder  the  influence  of  the 
screw  alone  with  the  rudder  amidships ;  and  it  will  be  found  inctunbent  in 
most  cases  to  make  an  experiment  with  every  steamer  in  order  to  discoYer 
her  peculiarities.  In  the  first  place,  it  should  be  ascertained  how  £ar  she 
will  go  before  losing  way  when  the  engines  are  stopped  from  fall  speed 
ahead,  and  from  half  speed  ahead  ;  also  the  distance  she  will  traverse  before 
losing  way  whilst  assisted  by  the  engines  being  reversed.  Next  it  should 
be  ascertained  how  many  compass  points  the  vessel  will  turn  before  losing 
way;  and  how  many  points  she  will  turn  and  in  what  direction,  before 
losing  way,  whilst  the  engines  are  being  reversed.  Also,  the  steering 
should  be  thoroughly  tested  whilst  the  steamer  has  stem  way  on. 


CHAPTER   V. 
SAIL-CARRYING  POWER  AND  SPEED. 


Thb  BQCcess  of  a  yacht  in  competitive  sailing  is  no  doubt  largely 
dependent  upon  her  power  for  carrying  sail,  and  this  "power"  is 
represented  by  the  statical  stability  of  the  vessel.  A  reviewer  of 
''  Yacht  Designing,"  said :  "  We  are  glad  to  find  so  much  importance 
has  been  placed  upon  stability  as  to  lay  down  as  an  axiom,  in  which  we 
(the  Engineer)  most  heartily  concur,  that  nearly  all  the  failures  in  yacht 
designing  are  traceable  to  the  want  of  exact  knowledge  on  the  part  of 
the  designer  of  the  laws  by  which  the  stability  of  floating  bodies  is 
governed;  or  that  if  these  laws  are  understood,  the  means  for  quantitatively 
proving  this  operation  in  sailing  yachts  have  not  been  exercised."  *  In 
Chapter  I.  an  attempt  was  made  to  explain,  as  simply  as  possible,  the 
laws  which  govern  stability ;  but  the  mode  of  calculating  its  exact  value 
for  any  particular  model  would  involve  a  labour  much  beyond  our  present 
purpose.  It  was  explained  by  Fig.  6  (page  9)  that  the  righting 
moment  or  energy  of  a  vessel  to  recover  her  equilibrium,  after  being 
heeled  to  any  angle  was  represented  by  the  length  of  her  righting  lever 
X  Q  (corresponding  to  the  angle  of  heel)  multiplied  by  the  weight  of 
the  vessel.  It  is  thus  obvious  if  a  vessel  has  so  much  energy  to  regain 
her  equilibrium  after  being  heeled,  that  an  equal  energy  must  have 
been  employed  in  heeling  her  from  that  position  of  equilibrium.  In 
the  case  of  a  sailing  yacht  that  energy  is  represented  by  a  force  of  wind 
blowing  upon  the  sails,  and  exerted  collectively  through  the  centre  of 
effort  on  a  coupling  lever,  the  arm  of  which  is  the  distance  the  centre 
of  effort  is  above  the  centre  of  lateral  pressure  or  centre  of  lateral 
resistance.  In  Fig.  11  (page  22)  this  arm  is  represented  by  the  distance 
C  E  ;.  To  fully  explain  how  the  sail  moment  must  equal  the  righting 
moment  to  keep  &  vessel  at  any  angle  of  heel,  it  will  be  necessary  to 

•  See  the  Engineer,  Deo.  22, 1876. 
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employ  a  ft*w  tii;rure<,  ahstnictcd  from  "Yacht  Desiginng"  concerning 
the  welUkiiMwn  racing'  cutter  Kriemhilda.  (We  select  that  vessel  becanse 
!»hf  i<«  one  of  tht*  fi*w  whose  exact  stability  has  been  proved.)  The  area  of 
the  Krii-inhiMa's  suils  >  including  topsail)  is  5622  square  feet«  and  the 
centn'  of  effort  i^  VMx.,  ahove  the  centre  of  lateral  resistance.  The 
moment  of  thf-^e  sails  will  lie  o022  x  k>'5  =  261,423;  and,  presuming  the 
winil  pressure  to  he  eipial  to  lib.  per  square  foot,  the  heeling  moment 
of  the  sails  wcMiId  be  :!t;i,|23  foot-pnmds.  The  righting  moment  in 
font.piiunds  (»f  Kriemhilda  must  next  be  arrived  at.  Her  displacement 
is  H-'i  tons,  which,  reduced  to  pounds,  is  2 5 7,6001  b. ;  at  16^  inclination 
Kriemhilda's  righting  lever  is  1ft.  long,  so  that  for  that  angle  of  heel 
her  righting  moment  would  be  257,0<X>lb.  multiplied  by  1,  which  in  turn 
would  be  2*>7/i<.M.)  fuut -pounds,  or  nearly  equal  to  the  heeling  moment 
of  the  sails.  As  the  moment  of  stability  at  16°  inclination  does  not 
quite  equal  the  moment  of  the  saiU,  she  would  be  heeled  a  little 
beyond  16^. 

Gciienilly,  in  speaking  of  the  ''  stiffness ''  of  a  yacht,  the  term  is  only 
used  iu  a  relative  sense,  and  if  a  vessel  is  said  to  be  not  Teiy  stiff, 
Ufithing  more  is  meant  than  that  she  is  not  so  stiff  as  some  other  vessels 
under  a  similar  area  of  canvas  and  wind  pressure ;  that  she  is  in  any 
danger  through  not  being  stiff  is  a  contingency  never  dreamt  of.  Now, 
HO  far  as  most  English  yachts  of  the  deep  V  type  are  concerned,  it  may 
be  said  that  they  are  absolutely  uncapsizable ;  but  it  is  not  so  with 
regard  to  many  shallow  yachts  and  boats  of  this  country  and  America. 
The  relative  safety  or  danger  of  the  two  different  types  of  vessel  can 
best  bo  illustrated  as  a  curve  of  stability  as  shown  by  Fig.  16. 

1 


Fia,  16. 


'i1io  distances  a  k,  t  d,  p  s,  represent  the  length  of  the  righting  lever 
(seo  X  a,  Fig.  ())  of  a  vessel,  heeled  respectively  to  10°,  20°,  30°,  Ac. ; 
ihnti  tlin  (Mirved  lino  B  passing  through  the  spots  at  the  tei*mination 
of  the  disiances  (as  at  a,  t,  p,  &c.)  is  the  "curve  of  stability."  The  curve 
A  repreHonlH  the  curve  of  stabiUty  of  an  English  yacht  of  the  deep  type, 
and  it  will  be  seen  that  the  righting  lever  is  longest  when  the  vessel  is 
lieelod  U)  50^,  whoro  it  is  3ft.  long;  this  would  be  termed  the  vessel's 
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maximam  stability.  The  carve  B  represents  the  curve  of  stability  of  a 
vessel  of  eqaal  lengthy  but  of  greater  beam,  and  much  less  depth  and 
weight.  It  will  be  seen  that  this  vessel  has  the  greatest  length  of 
righting  lever  at  30°  inclination,  where,  like  the  other,  it  is  nearly  3ft. 
long ;  this  is  the  shallow  vessel's  maximum  stability. 

From  0°  up  to  30°  it  will  be  seen  that  the  shallow  vessel  has  much  the 
longer  length  of  righting  lever;  but  it  is  quite  possible  that  the  deeper 
vessel  would  have  as  much  actual  righting  power  as  she  would  have  a 
greater  weight  acting  on  the  lever ;  but,  assuming  the  weight,  or  displace- 
ment, of  the  two  vessels  to  be  equal,  the  shallow  one  would  have  the 
greater  righting  power  up  to  30°,  when  some  portion  of  the  deck  would 
be  immersed. 

Now,  it  is  this  greater  stiffness  at  initial  angles  of  heel  which,  whilst 
it  is  of  the  utmost  advantage  for  speed,  forms  the  element  of  danger  in 
shallow  vessels.  It  can  be  supposed  that  a  vessel,  B,  is  sailing  at  an 
angle  of  15°,  and  that  a  sudden  acceleration  of  wind  force  heeled  her 
to  30°,  the  point  where  her  maximum  stability  would  be  reached ;  then, 
if  the  wind  force  were  not  instantly  removed  the  vessel  would  increase 
her  heel  if  she  got  the  least  beyond  the  30°  until  she  finally  lost  all 
stability,  or  righting  power  at  80°  and  capsized.  But  if  a  similar  force 
were  applied  to  a  vessel  with  a  curve  of  stability  like  A,  when  she  reached 
30°  inclination  there  she  would  stick,  and  it  would  take  a  very  large 
increase  of  wind  to  carry  her  to  50°,  the  point  where  her  maximum 
stability  would  be  reached;  and  even  then  there  need  be  little  danger 
of  capsizing,  as  the  decrease  in  the  length  of  the  righting  lever  is  so  slow, 
that  at  90°  there  is  nearly  as  much  righting  power  as  the  shallow  boat 
has  at  30°.  (As  a  matter  of  fact,  no  wind  force  could  l»j  a  yacht, 
with  such  a  curve  of  stability  as  represented  by  A,  flat  on  her  beam  ends, 
inasmuch  as  long  before  she  reached  90°  the  wind  would  have  lost  nearly 
all  its  effect  upon  the  sails.*)     The  curve  B,  no  doubt^  very  accurately 

*  A  oorrespondent,  under  the  rignatnre  of  "  Trial,"  made  the  following  remarks  npon  this 
statement : 

"  This  snpposes  the  wind  to  be  always  horizontal  in  its  direction.  Bnt,  I  believe,  it  is  now  a 
reoognised  truth  in  meteorology  that  the  wind  sometimes  blows  in  what  are  termed  '  vertioal 
onrrents/  which  strike  npward  or  downward  at  an  angle  which  yaries  according  to  circumstances. 
Of  the  existence  of  these  yertioal  currents  we  hare  familiar  eyidence  in  the  manner  in  which 
fragments  of  straw  and  other  light  articles  are  often  lifted  up  into  the  air,  and  in  which  smoke  is 
blown  into  the  streets  of  a  town  from  the  chimneys  of  houses,  and  down  to  the  surface  of  the  sea 
from  the  funnels  of  steam  yessels.  Any  unusual  preyalence  of  vertical  currents  appears  to  indicate 
the  approach  of  either  rain  or  storm. 

"  It  appears  evident  that  no  angle  of  inclination  could  with  certainty  save  a  vessel  from  the 
danger  of  receiving  the  full  weight  of  the  wind  coming  thus  at  right  angles  to  the  plane  of  her 


"The  greater  danger  to  a  yaoht  of  the  first-dass  English  build  would  be  damage  to  sails,  spars, 
and  rigging,  because  the  force  of  the  wind  itself  must  be  checked  and  its.  direction  turned  when 
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represents  the  curve  of  stability  of  such  a  vessel  as  the  American  yacht 
Mohawk,  which  was  blown  over  during  a  squall  off  Staten  Island  last 
Buitiiner.     llie   vessel   was  at  anchor,   and,   no  doubt,   from    this   cause 
felt  the  force  of  the  8(|uall  more  severely.     Her  maximnm  stability  would 
be  reached  say  at   :iif,  and  then  the  squall  that  put  her  over  so  far 
would  take  her  to  the  vaniHhing  point  in  less  time  than  it  takes  to  write 
it.     But  it  is  quite  possible  that  the  Mohawk  would  not  have  gone  clean 
over  on   her  beam  ends  if  her  ballast  and  heavy  cabin  furniture  had  not 
shifted,   inasmuch   as   when   she   got  to   60°  the   wind  must  have   had 
dc'creased  effect  on  the  sails ;  and,  as  the  squall  passed  over  very  quickly 
the    Mohawk  might  have  righted  but  for  the  reason  stated.     However, 
b€»yond   the   accident   of    the   ballast  and   heavy  furniture    shifting,   the 
Mohawk  was  subject  to  another  condition,  which  rendered  her  righting 
quite  impossible  :  she  liad  a  very  large  ''  well  *'  or  cockpit  aft,  into  which 
the  main  cabin   opened,  and  soon  after  the  deck  became  immersed  the 
water  rushed  into  the  cabin,  and  then,  of  course,  her  chance  of  righting 
was  gone.     Now,  fn)m  the  manner  of  stowing  the  ballast  in  a  deep  yacht, 
there  would  be  little  chance  of  its  shifting  until  the  vessel  got  beyond 
her  beam  ends,  when  it  might  certainly  come  tumbling  through  the  sky- 
liglits.     However,  de<»p  yachts,  such  as  the  Vanessa,  Kriemhilda,  Seabelle, 
or  other  similar  yachts,  are  in  no  danger,  even  if  hove  down  on  their 
beam  ends,  providing  water  is  not  allowed  to  get  inside  their  hulls.     The 
case,    however,    is   very   different   with    shallow   vessels    and  with    some 
steamers,  which  have  their  centres  of  gravity  high ;    and  it  is  necessaiy 
for  their  safety  that  they  should  never  be  sailed  very  near  the  angle  of 
heel  where  their  maximnm   stability  is  reached.      In    practice,  in  small 
shallow  boats,  this  is  well  understood,  and  the  helmsman  throws  his  little 
craft  in  the  wind  directly  she  is  struck  by  a  squall,  or  lets  go  sheet  or 
halyards,  whichever  comes  readiest  to  hand. 

The  stability  or  stiffness  of  a  yacht  under  canvas  will  principally 
interest  English  yachtsmen  as  a  matter  affecting  speed ;  and  every 
novice  knows  that  the  more  canvas  a  boat  will  carry  at  any  giyen 
angle  of  heel,  the  faster  she  will  be,  all  other  things  being  equal.  To 
demonstrate  that  power  to  carry  canvas  affects  speed,  it  will  be  con- 
venient to  take  two  vessels  of  very  opposite  types,  such  as  the  American 

it  itrikes  the  sea }  and,  as  a  yaoht  of  that  oharaoter  retaini  a  rabataiitial  *  righting '  power  eren 
at  the  angle  of  90°,  she  ought  to  recorer  herself  eren  if  thrown  on  her  beam  ends,  provided 
she  escapes  the  danger  of  taking  in  water  to  a  dangeroaa  extent  bj  skylighte  and  hatches. 

"  What  would  become  of  the  crew  on  deck  I  presume  not  to  determine. 

*•  It  eeeme  quite  clear  that  a  Teasel  of  the  broad,  shallow  si^le,  so  much  in  faroor  in  America 
would  be  exposed  to  a  far  more  serious  danger,  although  up  to  the  angle  of  80*"  her  staUHtj  micht 
be  superior  to  that  of  the  English  ▼e«el."  ^  ^ 
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centre-board  schooner  Columbia  and  the  English  schooner  Seabelle.  The 
linear  dimensions  of  the  Colambia  are  98ft.  on  the  load  line^  and  25' 7ft. 
beam;  her  displacement  is  150  tons^  and  her  area  of  lower  sail  8770 
square  feet.  The  Seabelle  is  90' 5ft.  on  load  line^  beam  19ft.^  displacement 
155  tons,  and  area  of  lower  sails  5780  square  feet. 

The  displacement  of  these  two  vessels  is  practically  the  same,  but 
the  sail  area  of  Seabelle  is  less  than  two-thirds  that  of  Columbia,  or, 
in  other  words,  the  sail  area  of  Columbia  is  50  per  cent,  the  greater. 
We  have  been  witness  that  the  Columbia  has  made  12'5  miles  per  hour 
in  a  lower-sail  breeze  blowing  a  little  abaft  the  beam,  the  wind  pressure 
being  equal  to  21b.  per  square  foot.  Seabelle  under  similar  conditions 
has  made  11'4  knots  per  hour.  At  a  speed  of  12^  knots  the  resistance 
met  with  by  Columbia  would  probably  be  increasing  as  the  fourth  power 
of  the  speed,  and  if  her  sail  area  were  reduced  to  an  equality  with 
Seabelle's,  her  speed  would  be  reduced  in  the  ratio  of  -y/  §  or  about  ^^ ; 
or  to  about  equality  with  Seabelle's  speed. 

If  these  two  yachts  set  out  to  sail  a  course  of  50  miles  with  a  strong 
leading  wind,  the  Columbia  would  accomplish  the  distance  in  four  hours, 
and  the  Seabelle  in  four  hours  twenty-three  minutes.  Here  are  two 
vessels  of  exactly  the  same  displacement;  but  one,  by  adding  85  per 
cent,  to  her  beam,  and  only  8  per  cent,  to  her  length,  is  enabled  to 
carry  nearly  50  per  cent,  more  canvas ;  and  it  is  quite  fair  to  assume  that 
the  advantage  gained  by  the  Columbia  is  mainly  due  to  her  greater  area 
of  canvas,  and  not  to  any  superiority  of  model.  That  is  to  say,  if  two 
designers  of  yachts  are  given  a  displacement  of  150  tons  to  work  upon, 
and  one  produces  a  vessel  that  will  carry  50  per  cent,  more  canvas  than 
the  other,  it  is  quite  evident  that  the  vessel  with  the  larger  area  of  canvas 
should  be  very  much  the  foster,  as  it  is  unlikely  that  her  designer  would 
allow  her  to  suffer  from  defective  modelling  of  entrance  and  run.  [As  a 
matter  of  curiosity,  we  might  here  state  that  the  measurement  for 
competitive  sailing  under  the  rules  of  the  New  York  Yacht  Club  was 
until  two  years  ago  one  of  displacement,*  and  if  Seabelle  and  Columbia 
set  out  to  compete  under  these  rules,  they  would  have  been  rated  upon 
equal  terms,  or  rather  Seabelle  would  have  given  a  few  seconds  time. 
We  need  not  stop  to  inquire  whether  this  would  be  an  equitable  arrange- 
ment, but  it  can  be  assumed  that  English  yachtsmen  consider  the 
advantages  which  are  due  to  length  and  beam  are  fairly  taxable,  as  both 
these  quantities  are  terms  in  the  Y.R.A.  measurement  formula.     By  this 

*  The  meMorement  ia  now  altered  to  oabical  yolame,  which  is  a  measurement  like  our 
oastom  house  rule,  only  the  measnrements  are  taken  externally  instead  of  internally  ;  or  the  rale 
Oftn  be  regarded  as  the  same  as  displacement,  with  the  part  of  the  yessel  aboye  water  added. 
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formula  Goluiflbia  would  be  rated  as  of  264  tons^  and  Seabelle  140,  and 
the  time  allowance  would  be  16  minutes  for  a  course  of  50  miles.] 

The  Seabelle  and  Columbia  are  representatives  of  extreme  types,  but 
among  vessels  so  little  varying  in  form  as  those  belonging  to  this  country, 
very  varying  stability  characteristics  are  to  be  found.  These  varying 
characteristics  can  best  be  illustrated  by  curves  of  stability,  which  exhibit 
the  righting  power  at  successive  angles  of  inclination,  and  a  suitable 
contrast  will  be  found  in  the  curves  for  Jullanar  and  Florinda  for  the 
purpose  of  illustration. 

The  Jullanar  affords  an  example  of  the  kind  of  curve  of  stability  a 
vessel  has  with  a  low  centre  of  buoyancy  and  low  metacentric  height 
(see  Fig.  6,  page  9),  brought  about  by  a  heavy  displacement  obtained  by 
depth  of  body  ballasted  with  lead.  Her  metacentre  falls  below  the  load 
water-line ;  yet,  owing  to  her  great  depth  of  body,  and  the  great  weight 
of  lead  stowed  in  that  depth,  her  centre  of  gravity  is  low,  and  is,  in  fact, 
an  inch  or  two  below  her  centre  of  buoyancy.  Still  the  metacentric  height 
is  limited,  and  at  small  angles  of  heel  the  righting  lever  (.e  G,  Fig.  6)  is  short ; 
but  that  lever  continues  to  increase  up  to  the  time  that  Jullanar  would  be  on 
her  beam  ends,  when  it  is  more  than  double  what  it  would  be  at  an  inclination 
of  30° — a  condition  which  renders  Jullanar  absolutely  uncapsizable.  She 
thus  has  the  finest  seagoing  elements  possible — low  metacentric  height 
for  ease,  and  illimitable  range  of  stability  for  safety.  Jullanar^s  success 
in  extremely  strong  winds,  as  compared  with  her  performances  in  light 
winds,  is  directly  attributable  to  the  peculiarities  of  her  stability  curve. 
Florinda  is  an  example  of  a  yacht  with  less  depth  of  body  than  Jullanar, 
and  a  higher  centre  of  gravity.  Under  lower  sail,  with  a  wind  force  of 
r71b.  per  square  foot  of  canvas,  Florinda  would  heel  15°,  whilst  JuUanar 
would  heel  17°;  but  if  the  force  were  increased  to  31b.  per  square  foot, 
Florinda  would  heel  to  35°,  whilst  Jullanar  would  only  fall  over  30°.  It 
will  be  seen  by  referring  to  the  annexed  stability  curves,  that  at  24° 
(about  the  deck  edge)  the  stability  of  Jullanar  and  Florinda  are  equal ;  at 
any  further  inclination  the  stability  of  Jullanar  makes  a  very  rapid  gain 
on  Florinda.  At  20°  inclination  Florinda's  deck  begins  to  be  immersed, 
whilst  none  of  Jullanar's  deck  is  put  under  until  she  reaches  an  inclination 
of  26°.  This  fact,  coupled  with  her  depth  of  body  and  her  extraordinary 
low  centre  of  gravity,  can  be  regarded  as  the  cause  of  her  long  range 
of  stability,  and  the  cause  why  in  strong  winds  Jullanar  is  able  to  beat 
Florinda. 

The  Seabelle  is  a  vessel  somewhat  similar  to  Jullanar  so  far  as  the 
vertical  position  of  her  centre  of  buoyancy  is  concerned,  and  her  curve 
of  stability  resembles  that  of  Jullanar.     The  Rose  of  Devon,  on  the  other 
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hand^  like  Florinda,  represents  a  shallower  type  of  vessel,  and  the  curves 
of  stability  of  these  two  are  of  similar  character.  Rose  of  Devon, 
however,  has  a  high  centre  of  gravity  as  she  is  ballasted  wholly  with 
iron  j  her  curve,  with  20  tons  of  lead  on  her  keel,  is  shown  by  the  dotted 
line.  The  character  of  the  curve  remains  the  same,  but  owing  to  the 
greater  length  of  righting  lever  due  to  the  lower  centre  of  gravity  the 
"  righting  power  in  foot  tons  "  is  largely  increased  for  any  angle  of  heel. 

It  has  been  sufficiently  shown  that  sail-carrying  power  is  a  very  large 
factor  in  the  elements  which  make  up  a  vessel's  success  in  competitive 
sailing;  and  generally,  as  that  power  cannot  be  increased  by  adding  to 
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beam  and  length  without  such  additions  being  adequately  taxed  for 
competitive  sailing,  the  designer  exercises  his  ingenuity  in  depth  and 
ballasting.  Thus,  if  we  find  two  vessels  of  equal  length  and  breadth, 
and  one  exhibits  an  advantage  over  the  other,  that  advantage  will  be 
nearly  always  traceable  to  greater  sail-carrying  power.  The  conditions 
upon  which  this  power  is  dependent  have  already  been  explained,  and 
the  importance  of  well  considering  them  has  been  sufficiently  exemplified 
by  the  reference  to  the  relative  stability  of  such  distinctive  types  as 
Seabelle  and  Columbia,  Jullanar  and  Florinda. 


CHAPTER   VI. 

RESISTANCE  AND  SPEED,  AND  THE  INFLUBWCE  OF 

THAMES  MEASUREMENT. 


It  has  been  assmned,  in  the  last  chapter,  that  the  qualities  of  the  two 
yaclits  as  to  foim,  up(»n  which  their  resistance  to  motion  depended^  were 
e(|iial,  ulthongli  one  ])y  reason  of  inferior  stability  might  have  much 
greater  propulsive  force  than  the  other.  Of  course  this  equality  of  speed 
as  dependent  on  form,  need  not  necessarily  exist,  and  in  fact,  at  very  high 
speeds,  the  resistance,  due  to  form  and  other  qualities,  might  vary  very 
considerably;  and  consequently  the  speed  might  vary  independently  of 
relative  sail-currying  efficiency.  According  to  recent  investigations  there 
are  only  two  principal  sources  of  resistance,  and  they  are  consequent 
upon  surface  friction  and  wave-making.  "  Surface-friction "  is  due  to 
the  adhesion  of  the  water  to  the.  immersed  surface  of  the  hull ;  and  from 
the  experiments  made  by  Mr.  P^roude  for  the  Admiralty,  we  learn  that 
up  to  the  period  of  wave-making  the  whole  appreciable  resistance  is  caused 
by  surface  friction  alone ;  thus  at  low  velocities  any  form,  not  having  an 
absolutely  flat  or  blunt  end,  would  only  have  surface  friction  to  contend 
with.  A  fairly  modelled  yacht  of,  say  50ft.  in  length,  moved  at  a  velocity 
of  five  knots  an  hour,  need  make  scarcely  any  waves,  and  the  resistance 
she  would  encounter  would  be  almost  entirely  due  to  the  friction  of  the 
water  on  the  surface  of  her  copper.  From  the  foregoing  it  can  be  gathered 
that,  so  far  as  the  resistance  due  to  surface  friction  is  concerned,  it  will  be 
advantageous  for  a  yacht  to  have  a  comparatively  small  area  of  sur&ce 
immersed,  and  for  that  surface  to  be  of  the  most  uniformly  perfect 
smoothness.  The  frictional  resistance  of  perfectly  clean  copper  (with  no 
nail  heads  or  other  uneven  protrusions),  upon  a  vessel  50ft.  long,  is 
equal  to  0'246lb.  per  square  foot  at  a  speed  of  six  knots  per  hour ;  and 
the  resistance  increases  uniformly  as  the  1*83  power  of  the  speed.'*'     But 

*  Practioally  tbe  resistanoe  is  ^Ib.  per  square  foot  at  liz  knota,  aad  lib.  per  aqoaie  foot  at 
twelve  knoin.  Tbua  a  well  formed  yacht  with  1000  square  feet  of  surface  moyed  at  the  rate  of  dz 
knots  aa  hour  would  only  require  a  tow  rope  atraia  or  nett  propeUing  foroe  cf  2501b. 
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if  the  vessel  be  coated  with  fine  sand^  the  resistance  is  equal  to  0'4051b. 
per  square  foot^  and  increases  as  the  2*06  power  of  the  speed.  For 
medium  sand^  such  as  may  be  met  with  on  the  shore,  the  resistance  is 
as  much  as  0'4881b  per  square  foot,  and  the  resistance  increases  as  the 
2'2  power  of  the  speed.  The  advantage  of  having  a  perfectly  clean 
and  smooth  surface  is  therefore  paramount,  and  the  advantage  will  be 
most  marked  when  sailing  in  light  winds,  which  of  course  means  low 
velocities. 

The  form  of  vessel  which  yields  the  least  surface  for  friction  for  any 
fixed  displacement  is  one  of  round  full  lines,  with  the  dead  wood  for- 
ward and  aft  reduced  as  much  as  practicable;  but  very  full  lines  are 
incompatible  with  high  speeds,  as  the  wave-making  resistance  assumes 
enormous  proportions  in  blufE  bowed  vessels.  That  form  which  most 
nearly  accords  with  the  wave-line  theory  is  the  one  which  can  be  made  to 
move  at  the  highest  velocities  without  any  very  sensible  wave-making ;  * 
and  it  should  be  always  remembered  that  directly  wave-making  com- 
mences, the  resistance  no  longer  increases  at  about  the  square  of  the  speed, 
but  very  rapidly  ascends,  and  may  reach  even  as  high  as  the  6th  power 
of  the  speed. 

For  the  sake  of  great  internal  accommodation,  it  is  considered  an 
advantage  to  have  a  considerable  parallel  length  of  middle  body,  or,  as 
shipwrights  call  it,  '^  straight  of  breadth.'^  Mr.  Froude  has  recently 
made  some  experiments  in  this  direction  with  a  view  of  determining 
how  ia,r  a  perfectly  straight  piece  of  middle  inserted  between  two 
good  ends  affects  resistance.  The  results  of  his  experiments  were 
communicated  to   the  Institution  of  Naval   Architects   in   March,   1877, 

*  Mr.  Colin  Archer,  a  nayal  arohiteoi  resident  at  Lanrvig,  in  Norway,  has  propounded  a  new 
application  of  the  waye-Une  theory,  and  he  argnes  that,  so  long  as  the  displacement  of  a  yessel  is 
disposed  longitadinally  so  as  to  accord  with  the  waye  form,  actual  waye-lines  need  not  be  present 
in  the  yessel  at  all.  In  fact,  he  argnes  that  yery  considerable  fulness  is  admissable  in  the 
horizontal  lines  of  the  bow  proyiding  that  the  displacement  or  immersed  solid  represented  by  the 
bow  is  graduated  in  the  proportions  of  the  waye  form.  The  Jullanar  affords  accidental  evidence  of 
the  correctness  of  this  theory  within  the  limits  of  speed  which  English  sailing  yachts  are  capable  of 
realising  ;  but  experiments  are  still  wanting  to  proye  the  absolute  independence  of  the  wave  form 
of  all  waye-lines  for  deyeloping  a  mazimnm  speed  for  any  given  length  of  load  lintf  and  given 
displacement.  The  horizontal  or  water  lines  of  Jullanar  could,  however,  be  very  easily  turned 
into  "  wave-lines  "  by  adding  to  her  dead  wood  forward.  To  **  fair  "  the  lines  and  terminate  them 
in  the  dead  wood,  a  contrary  flexure  would  be  necessary,  and  so  wave-lines  would  at  once  be 
brought  into  existence.  These  fine  ends  of  the  lines  are  an  essential  part  of  the  early  theory  of 
the  wave  form  for  the  gradual  opening  of  the  water  by  the  entrance,  but  Mr.  Archer's  theory 
throws  some  doubts  upon  this  being  an  essential  characteristic  of  the  wave  bow.  At  any  rate,  by 
adding  a  4iuuQtity  of  dead  wood  to  the  Jullanar,  the  wave  form  proportions  of  the  displacement  of 
her  bow  would  be  destroyed,  although  "  wave-lines  "  might  be  called  into  existence.  Whether  or 
not  the  "  wave-lines  "  would  be  of  greater  value  for  the  attainment  of  speed  than  the  "  wave 
form  "  we  cannot  at  present  say ;  but  this  much  is  certain,  that  by  adding  to  the  dead  wood  the 
wea  of  immened  surfiuM  would  be  largely  increased,  and  that  of  itself  could  only  be  regarded  as  a 
diaadvaittage  as  the  frictional  resistance  would  be  proportionally  increased. 
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and  are  tnotit  interefiting.  So  long  as  a  moderate  ^peed,  not  exceeding 
12  knotH,  with  a  ship  l'»ft.  long,  wa->  maintained,  the  insertion  of 
4^>ft.  of  middle  Ix^v  affected  the  «peed  in  almost  a  direct  ratio  to  the 
increa.<fed  hurface;  but  at  higher  speeds  the  resistance  increased  in  a 
greater  ratio,  and  prefiented  some  peculiarities. 

At  the  higher  npeeds  a  saccession  of  wares  followed  the  bow  ware 
along  the  side  of  the  ship,  and  if  the  crest  of  the  last  of  these  waves 
came  at  alxmt  the  middle  of  the  length  of  the  after  body,  the  forward 
preHsnre  on  this  part  of  the  ship  was  increased,  and  there  was  a  con- 
sequent  decnease  in  the  total  resistance ;  but  when  the  speed  was  so 
altered  that  there  was  a  hollow  in  place  of  the  crest  in  the  position 
indicated,  there  was  a  decided  increase  in  the  total  resistance.  It  would 
therefore  apf^ear  that  increasing  a  ressel's  length  by  making  an  addition 
to  the  middle  Ixidy  nee<l  not  necessarily  be  accompanied  by  a  favourable 
character  of  wave-making.  The  Guinevere  is  the  best  example  we 
know  of  a  yacht  with  a  great  straight  of  breadth,  although  of  coarse 
she  has  not  parallel  sides,  such  as  could  strictly  be  termed  so.  The 
inference  is  that  if  2<>ft.  (equal  to  about  70  tons  displacement)  were 
taken  out  of  Guinevere,  her  resistance,  say  at  speeds  of  about  9  knots 
per  hour,  would  be  slightly  diminished.  At  the  speeds  where  the  resistance 
due  to  wave-making  would  be  very  sensibly  felt,  the  case  would  be  different, 
and  greater  advantage  might  be  gained  by  a  reduction  of  her  length ;  bat 
the  fact  that  the  sail-carrying  power  had  been  considerably  reduced  by  the 
abstraction  of  70  tons  displacement  would  have  to  be  weighed  against  this. 

This  leads  us  to  consider  an  important  matter  which  has  a  direct 
influence  on  the  proportions  of  yachts.  Under  the  present  rule*  for 
estimating  the  builder's  price  for  a  yacht,  and  for  classing  yachts  for 
cf>mpetitive  sailing,  beam  is  heavily  taxed,  as  already  stated;  and  the 
operation  of  this  rule  effectually  prevents  a  designer  making  a  large  use  of 
beam  to  obtain  gpreat  sail-carrying  power.  Accordingly,  as  beam  can 
only  be  used  in  a  restricted  way,  great  employment  is  made  of  weight 
or  displacement.  A  'Mong  body''  is  given  by  making  the  fore-and-aft 
lines  as  straight  and  full  as  may  be  considered  consistent  with  the  ex- 
pected speed,  and  the  depth  and  sharpness  of  the  body  are  only  limited 
by  the  same  considerations ;  f  ^^t  it  seems  pretty  certain  that,  for  any 

*  See  "  Builder*!  MoMurement,"  in  the  Appendix. 

t  It  ia  generally  euppoeed,  and  we  have  frequently  leen  it  stated  in  print,  that  a  body  moiwiag 
in  water  meets  with  resistance  in  proportion  to  the  depth  of  its  immersion.  Mr.  Fronde,  however, 
in  his  report  on  resistanoe  clearly  shows  that  relatiye  depth  of  immersion  has  little  to  do  with  tha 
resistance  of  bodies  moring  in  fluids.  As  a  body  is  immersed  more  and  more  deeply  beknr  tha 
surface  water  of  greater  density  is  displaced,  and  the  frictional  resistance  varies  as  the  denaiiiy  of 
the  water ;  but,  as  a  matter  of  practical  usefulness,  the  increase  of  density  for  any  depth  lika^  to 
lie  reached  by  the  immened  portion  of  a  vessel  is  so  small  (only  increasing  ^  at  a  depth  of 
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given  length  and  weight  of  vessel,  better  results,  so  ia,T  at  least  as  speed  is 
concerned,  would  be  obtained  in  smooth  water  with  fresh  winds  if  beam 
were  left  entirely  unrestricted. 

With  regard  to  cruising  yachts — or  yachts  built  entirely  with  a 
view  of  getting  the  most  possible  comfort  whilst  afloat — ^it  cannot  be  con- 
tended that  the  rule  of  measurement  should  necessarily  operate  against 
beam.  In  short,  it  is  the  builder's  interest  to  make  the  vessel  as  broad  as 
possible,  as  he  is  paid  by  the  ton,  and  under  this  rule  beam  increases 
tonnage  nearly  eight  times  as  fast  as  length,  if  the  proportion  of  length  to 
beam  is  as  five  to  one.  But  as  a  matter  of  fact  the  person  for  whom  the 
yacht  is  to  be  built  knows  this  condition  of  the  rule  as  well  as  the  builder ; 
and  as  8ft.  of  length  is  of  more  value  for  internal  accommodation  than  1ft. 
of  breadth,  it  is  not  surprising  that  owners  are  willing  to  put  up  with  as 
little  beam  as  possible.  However,  for  cruising,  a  yacht  is  generally  given  a 
greater  proportion  of  beam  to  length  than  a  racing  yacht;  and  either 
a  cutter  or  a  yawl  has  more  beam  than  a  schooner.  For  any  given  beam 
a  schooner  is  generally  made  longer  than  a  cutW,  in  order  that  she 
may  have  an  appropriate  fore  and  aft  spread  for  her  canvas ;  or,  to  put  the 
matter  differently,  say  a  certain  length  is  given  to  the  hull  more  than  would 
be  given  to  a  cutter  of  the  same  beam,  then  it  is  concluded  that  the  schooner 
rig  will  be  the  more  suitable,  as  the  length  of  boom,  gaff,  and  bowsprit 
of  the  cutter  rig  may  be  found  inconveniently  extended. 

The  proportion  which  beam  should  bear  to  length  is  subject  to  a  great 
variety  of  opinions  (see  "Beam*'  and  " Length '*  in  the  appendix),  but  the 
true  reasons  for  giving  a  cruising  yacht  more  beam  than  a  racing  yacht  are 
these  :  In  the  first  place  initial  stability,  or  resistance  to  be  heeled  from  an 
upright  position  at  the  commencement  of  inclination,  is  directly  proportional 
to  the  beam,  and  as  it  is  very  desirable  for  comfort  that  a  cruising  yacht 

0000  feet)  that  it  is  Bftfely  neglected  in  aU  oftlcnlfttiona  of  ehip  resistance.  An  opinion  is  also 
sometimes  entertained  that  water  is  more  difficult  to  displace  or  push  on  one  side  as  the  depth 
increases ;  this,  howeyer,  is  not  the  case.  In  reference  to  this  subject,  Mr.  W.  H.  VHiite,  in  his 
work  on  '*  Nayal  Architeotnre,"  says,  '*  If  a  plane  were  immersed  yerj  deeply,  it  wonld  create 
little  or  no  surface  disturbance,  and  therefore  require  lees  force  to  proj^  it  at  a  certain  speed, 
than  would  a  plane  of  equal  immersed  area  moving  at  the  surface  with  a  portion  situated  above 
that  surfsoe.  This  statement  is  directly  opposed  to  the  opinion  frequently  entertained,  whioh 
confuses  the  greater  hydrostaiical  pressure  on  the  plane,  due  to  its  deeper  immersion,  with  the 
dynamical  conditions  incidental  to  motion.  If  the  deeply  immersed  plane  were  at  rest  at  any 
depth,  the  pressures  on  its  front  and  back  surfaces  would  clearly  baliuice  one  another.  When 
it  is  moved  ahead  at  a  uniform  speed  it  has  at  each  instant  to  impart  a  certain  amount  of 
motion  to  the  water  disturbed  by  its  passage  ;  but  the  momentum  thus  produced  is  not  influenced 
by  the  hydrostatical  pressures  on  the  plane,  corresponding  to  its  depth  of  immersion.  Water  is 
praotioally  incompressible :  apart  from  surface  disturbance,  the  quantity  of  water,  and  therefore 
the  weight,  set  in  motion  by  the  plane  will  be  nearly  constant  for  aU  depths,  at  any  assigned  speed. 
In  other  words,  if  there  were  no  surface  disturbance,  the  resistance  at  any  speed  would  be  inde- 
pendent of  the  depth."   (See  *'  Salt  sad  Fresh  Water,"  in  the  Appendix  at  the  end  of  this  volume.) 
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should  be  kept  as  upright  as  possible^  she  is  given  such  a  proportion  of 
beam  as  will  ensure  her  having  a  fair  amount  of  initial  stability.  For 
cruising,  nothing  can  be  more  uncomfortable  and  inconvenient  than  for  a 
yacht^  even  in  moderate  breezes,  to  be  always  over  on  her  side ;  it  will  be 
impossible  to  walk  about  her  deck,  and  the  discomfort  and  disorder  below 
are  unbearable.  In  the  next  place  a  very  narrow  racing  yacht  would  have 
a  quantity  of  lead  inside  and  outside,  and  this  is  incompatible  with  a  com- 
fortable cruising  yacht ;  and  a  very  narrow  yacht^  unless  she  has  great  depth, 
would  make  very  bad  weather  of  it  in  a  heavy  sea ;  she  would  lie  down 
and  wallow  in  the  sea,  would  always  have  her  lee  deck  full  of  water,  and 
would  be  a  difficult  and  dangerous  craft  to  handle.  On  the  other  hand, 
a  yacht  which  has  a  great  proportion  of  beam  to  length  may  be  propor- 
tionately deficient  in  depth  of  body^  and  she  will  then  be  lively  in  a  sea, 
and  be  of  inferior  speed,  excepting,  perhaps,  in  smooth  water,  or  with 
a  quarter  wind. 

The  results  of  experience  indicate  that  for  a  cruising  yacht  the  length 
should  be  about  4|  times  the  beam,  or  in  other  words,  the  beam  should  be 
equal  to  the  length  on  the  load  water  line  multiplied  by  0*225 ;  or,  say  the 
length  is  80ft.,  then  80  x  "225  =  18ft.  =  beam.  For  yachts  of  less  length, 
say  of  40ft.,  the  proportion  might  be  increased  to  '23,  but  as  small  yachts 
have  generally  more  proportionate  depth  than  larger  yachts,  this  ratio 
need  not  be  exceeded. 

The  ease  and  capability  of  a  yacht  in  a  sea  way  are  not  wholly  dependent 
upon  length  and  breadth,  but  are  largely  dependent  upon  her  depth  under 
water  and  her  height  out  of  water. 

With  regard  to  the  height  of  freeboard  a  great  difference  of  opinion 
would  appear  to  exist,  inasmuch  as  yachts  of  160  tons  exist  with  only 
2ft.  9in.  of  side  above  water  at  the  lowest  point  of  the  deck,  and  yachts 
of  40  tons  are  frequently  given  as  much  side  as  this.  One  rule  for 
determining  freeboard  is  based  on  the  assumption  that  a  yacht  should 
have  so  much  side  that  when  she  is  heeled  none  of  her  deck  is  immersed 
until  a  certain  angle  of  heel  is  reached.  This  angle  is  generally  put 
at  30^  for  small  yachts  of  5  tons,  and  diminished  to  24^  for  yachts  of 
larger  tonnage.  This  rule  is  a  trustworthy  one  so  long  as  the  yachts 
are  of  from  four  times  to  four  and  a  half  times  their  beam  in  length; 
but  when  the  length  much  exceeds  these  proportions  it  is  inapplicable. 
For  instance,  the  Jullanar  is  nearly  six  times  her  beam  in  length,  or 
16'88ft.  to  100ft.,  and  if  her  freeboard  had  been  apportioned  by  the  rule 
that  her  deck  was  to  reach  the  water  at  24°  inclination,  she  would  only 
have  been  given  3ft.  2in.  of  side  at  the  lowest  point.  This  would  have 
been  a  sufficient  proportion  for  a  yacht,  say  72ft.  long  and  16ft.  broad^ 
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equal  to  77  tons;  but  tlie  Jullanar  is  27ft.  longer^  and  has  the  propelling 
force  in  the  way  of  sails  of  a  yacht  of  nearly  double  tonnage ;  she 
therefore  requires  increased  side  to  assist  her  stability  so  that  she  may 
carry  her  canvas  effectively^  and  at  the  same  time  keep  her  as  dry  in  a 
seaway  as  the  shorter  and  slower  yacht  (see  page  46).  It  is  thus  quite 
plain  that  the  freeboard  of  a  yacht  should  not  be  decided  upon  by  her 
beam  alone^  irrespective  of  her  length;  neither  would  it  be  satisfactory 
to  decide  upon  freeboard  by  length  without  reference  to  beam^  and  a 
rule  is  required  that  will  include  both  length  and  breadth  in  its  terms. 
It  is  found  that  the  freeboard*  of  well-proportioned  yachts  of  four  and 
half  beams  to  length  varies  as  their  half -breadths  multiplied  by  the  sine 
of  24® ;  also  that  their  freeboard  varies  pretty  regularly  as  the  square 
root  of  one-fifth  their  length  on  the  load  water-line;  and  the  mean  of 
these  two  quantities  will  give  an  approximate  height  of  freeboard  for 
yachts  of  any  proportion  of  beam. 
The  rule  formulated  would  be 

(Sm.24-x|-)   "^  VW) 
2 

The  rule  applied  to  a  particular  example  such  as  Jullanar : 

2 

The  sine  of  24°  is  0-4;  half  of  16-88  is  8-44ft.,  and  8-44ft.  x  -4  =  3-37ft. 

Next  one-fifth  the  length  of  100ft.  line  is  20^  and  the  square  root  of  20 

is  4*47.     Next  4*47  added  to  3*37  and  divided  by  2  make  3*9^  and  the 

exact  freeboard  of  Jullanar  at  the  lowest  point  is  3*9ft.     For  Freda,  5  tons, 

(0-4  X  J^)  +  x/(l^) 
the  freeboard  by  the  rule  would  be  ^^ — ^ ^— ^  =  l-9ft.,  which  is 

(o-4x-l)  +  y(fr) 
equal  to  her  freeboard.  Applied  to  an  Itchen  boat g =  l*9ft., 

which  is  the  exact  freeboard  of  the  23ft.  Itchen  boat  described  further 
on;  in  short,  the  rule,  if  applied  to  yachts  of  any  extreme  proportions, 
wiU  give  a  suitable  height  of  freeboard  for  them. 

In  designing  merchant  ships  it  is  usual  to  consider  freeboard  in 
relation  to  depth  as  well  as  length  and  breadth,  but  as  a  yacht's  free- 
board may  be  regarded  as  an  unalterable  quantity  after  she  is  once  ballasted, 
depth  under  water  need  not  enter  into  the  calculation,  as  the  quantity  of 
freeboard  given  by  the  rule  is  sufficient  for  any  depth  a  yacht  is  likely 
to  reach,  and  is  at  the  same  time  appropriate  for  shallow  yachts ;  indeed, 

*  Fzeeboard  here  means  the  least  height  of  side  from  the  water  snrfaoe  to  the  deok. 
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the  freeboard  might  be  reduced  for  very  deep  yachts  without  nnfavonrably 
influencing  their  performances;  but  in  shallow  yachts  freeboard  becomes 
an  element  in  insuring  safety^  as  it  largely  assists  in  lengthening  out 
the  range  of  stability. 

Great  depth  of  body  under  water^  coupled  with  good  freeboard^  will 
insure  a  great  range  of  stability ;  and^  coupled  with  suitable  lengthy  easOj 
power^  and  dryness  in  a  sea  way ;  indeed  so  valuable  has  depth  proved 
for  these  qualities  that  in  reducing  length  and  breadth  a  corresponding 
decrease  in  depth  is  seldom  resorted  to ;  thus  whilst  in  large  yachts  of 
SOO  tons  we  find  the  depth  only  equal  to  about  half  the  beam,  in  small 
yachts  of  5  tons  the  depth  is  nearly  equal  to  the  whole  beam.  [Depth 
as  here  used  means  the  distance  from  the  load  water-line  amidships  to 
the  top  side  of  the  keel  at  the  centre  of  length  of  the  vessel.]  How- 
ever^ although  depth  does  not  vary  directly  as  the  beam  varies,  we  find 
that  it  does  vary  in  a  ratio  with  the  cube  root  of  the  beam,  and  a  suitable 
depth  for  a  yacht  of  any  given  beam  can  be  found  from  the  formula. 

B    X   C 

D  = — ^ry      where  C  is  a  constant  quantity,  found  (on  examining  the 

proportions  of  many  existing  yachts)  to  be  1*2,  when  the  beam  is  '225  of 
the  length.     For  example,  say  the  beam  of  a  yacht  is  8ft.,  thus : 

Depth  amidships  =  ^^^^3'^  =  4.8ft. 

The  8ft.  beam  is  multiplied  by  the  constant  1*2,  and  the  product  is  then 

divided  by  the  cube  root  of  8.     The  cube  root  of  8  is  2,  so  the  sum 

would  be: 

1-2 

8 
2)9-6 


4'8ft.  =:  Depth  amidshipB. 

Similarly  the  draught  of  water  amidships  (which  will  depend  upon  the 
depth  of  wood  keel  and  metal  keel)  can  be  roughly  found  by  simply 
altering  the  value  of  C  from  1*2  to  1*6 : 

Draught  amidships  ==-^^^=^^=J!^=  or,    I'S 

2)12-8 


6'4ft  =  Draught  amidBhips. 


The  extreme  draught  aft  would  be  two  or  three  inches  in  excess  of  this, 
according  to  the  requirements  of  the  lateral  resistance ;  but  the  ratio  of 
depth  of  body  to  breadth  will  be  found  a  suitable  one  for  all  yachts  with 
a  ratio  of  *225  of  beam  to  length. 
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The  yalne  of  C  for  depth  amidsliips  can  be  fotuid  from  the  following 
table  for  varied  proportions  of  length  and  breadth : 


Batio  of  BTMdth 
to  Length. 

BrMdth 
Length. 

Valne  of  0  in 
the  FonnnlA 

Depths  ^^j^ 

0-200 
0-225 
0-250 
0-300 
0-850 
0-400 

C  -  1-25 
C  -  1-20 
C  -  115 
0  -  1-10 
C  -  105 
C  -  100 

It  mnst  be  clearly  understood  that  this  is  not  an  attempt  to  set  up  an 
arbitrary  yalne  for  depth  in  yachts  of  varied  proportions  and  sizes.  But 
the  formula  is  the  outcome  of  the  examination  of  many  yachts  of  different 
sizes  and  different  proportions  of  breadth  to  lengthy  and  so  &r  can  be 
taken  as  a  guide  to  determine  depth,  if  depth  be  not  already  determined 
by  some  other  conditions. 

We  have  hitherto  only  considered  the  proportions  of  length,  breadth, 
and  depth  from  a  cruising  point  of  view,  but  the  proportions  would  only 
require  very  slight  modification  for  a  yacht  intended  to  compete  under  the 
T.R.  A.  tonnage  rule ;  but  it  is  pretty  certain  that  this  tonnage  rule — whether 
wisely  or  not  need  not  be  considered — ^has  checked  the  full  realisation  of 
speed  that  a  yacht  of  any  given  weight  or  displacement  should  be  capable  of. 

It  was  shown  in  the  last  chapter  that,  with  a  given  displacement,  an 
excess  of  beam  is  an  enormous  advantage  for  effective  sail-carrying  power ; 
and,  according  to  some  experiments  made  by  Mr.  Froude,  and  recorded  by 
Mr.  W.  H.  White  in  his  valuable  work  on  "  Naval  Architecture,^'  *  an 
increase  of  beam  may  result  in  a  decrease  of  resistance.  In  designing  two 
river  gun  boats  for  the  Royal  Navy  of  110ft.  length,  and  6ft.  draught  of 
water,  the  question  arose  as  to  whether  it  would  be  more  advantageous  for 
speed  to  give  them  a  breadth  of  34ft.  instead  of  26ft.  Experiments  were 
made,  and  the  result  was  clearly  pronounced  in  favour  of  the  greater  beam. 
The  broader  vessel  had  practically  no  straight  of  breadth,  or  great  length 
of  middle  body ;  and  she  thus  obtained  a  longer  entrance  and  longer  run, 
with  a  greater  area  of  midship  section.  The  displacement  of  the  broader 
vessel  was  370  tons,  and  that  of  the  narrower  350  tons.  The  resistance  of 
the  broader  boat  at  a  speed  of  nine  knots  was  only  two-thirds  that  of  the 
other,  and  this  great  advantage  was  mainly  due  to  lesser  wave-making. 
Whether  in  the  case  of  vessels  propelled  by  sails  the  advantage  would  be 
maintained  by  good  performance  in  a  strong  wind  and  disturbed  sea  is 

•  See  the  "  Maaoal  of  NaTal  Arohiteotare,"  by  Mr.  W.  H.  White,  page  461. 
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piThapa  open  t^>  d^nbt  'assnmine  of  conne  thai  there  was  no  limitation 
in  the  draught  *A  wai^r  ,  as  there  i<s  no  question  thai  a  long  and  deep 
body  with  any  given  It-ncih  and  weight  has  some  advantages  orer  a 
short  and  shall- w  I-hIv  in  a  sva.  Still  there  eqnally  can  be  no  question 
that  vessels  like  the  Guinevere  and  Seabelle  would  have  an  accession  of 
good  qualities  by  a  m*  .derate  increase  to  their  beam,  even  though  such 
increase  were  attended  with  additional  displacement. 

The  lines  of  the  famous  cutters,  Kriemhilda  and  Vol-au-vent,  in  a 
certain  degree,  form  a  notable  illustration  of  the  use  of  lengrth  of  body  for  a 
Bailing  vessel  under  some  circumstances.  The  Kriemhilda  is  remarkable 
for  her  long  Ixxly,  and  comparatively  full  entrance  and  run.  The 
Vol-au-vent,  of  ecjual  displacement,  length,  breadth,  and  depth,  has  a 
greater  area  of  midship  section,  and  her  ends  are  finer;  in  fact,  she  has  a 
shorter  and  fuller  middle  body.  So  far  as  the  evidence  of  the  performances 
of  these  two  vessels  go,  there  is  not  much  doubt  that  for  high  speed  in 
smooth  water  the  Vol-au-vent  has  some  advantage;  but  in  a  much  more 
marked  deg^e  the  advantage  rests  with  the  Kriemhilda  when  sailing  in  a 
disturbed  sea.  If  the  Vol-au-vent  had  been  given  a  little  more  beam,  she 
would,  in  all  probability,  judged  through  the  Arrow,  have  exceeded  the 
performances  of  Kriemhilda  on  all  points  of  sailing,  and  under  all  con- 
ditions; but  an  addition  of  1ft.  to  Vol-au- vent's  beam  wotdd,  under  the 
present  tonnago  rule,  have  put  a  penalty  of  12  tons  upon  her  for  com- 
petitive sailing,  and  no  doubt  the  penalty  would  justly  value  the  effect  of 
the  additional  beam.  Thus  far  the  rule  apparently  operates  with  the 
strictest  precision;  but  it  is  only  fair  to  state  that,  if  the  rule  took  no 
cognisance  of  beam,  both  Vol-au-vent  and  Kriemhilda  woidd  probably  have 
been  given  a  foot  more  beam,  and  both  would  have  been  the  better  for  it. 

No  doubt  the  difficulty  in  the  way  of  successfully  making  any  experi- 
ments with  beam  in  the  direction  indicated  is  the  Thames  rule  of  measure- 
ment adopted  by  the  Y.R.A.  The  penalty  put  upon  beam,  and  the  absence 
of  any  restriction  upon  depth  or  ballasting,  have  left,  for  the  purposes  of 
competitive  sailing,  little  opportunity  for  the  naval  architect  to  make 
extended  experiments  based  on  the  results  of  recent  investigations  of  the 
laws  of  resistance.  His  ingenuity,  consequently,  is  almost  wholly  directed 
to  the  question  of  stability  as  dependent  upon  depth  of  ballasting,  and 
yachts  are  necessarily  of  one  stereotyped  form,  as  the  results  of  the 
investigations  referred  to  are  not,  so  far  as  sailing  vessels  are  concerned, 
so  conclusive  as  to  lead  one  to  suppose  that  the  certain  penalty  which 
is  imposed  upon  beam  in  the  tonnage  rule  for  competitive  sailing  would 
be  balanced  by  an  accession  of  speed  and  other  essential  qualities  for 
match  sailing.     This  condition  has  been  yery  seriously  deprecated;  but 
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it  is  some  satisfaction  to  know  tliat  the  Thames  rule  has  enconraged 
a  type  of  vessels  that,  for  sea-going  qnalities,  cannot  probably  be 
surpassed.  The  practical  operation  of  the  rale  has  been  to  produce  a 
type  of  vessel  which,  although,  for  any  given  displacement,  incapable 
of  developing  the  highest  speed  under  favourable  circumstances  for  such, 
is  for  general  accommodation  and  comfort,  and  good  behaviour  in  a  sea, 
excellent ;  and  no  other  rule  yet  proposed  has  promised  to  develop  such 
sterling  qualities.  As  a  means  of  comparing  the  speed  or  other  qualities 
of  yachts  for  competitive  sailing,  the  Thames  rule  is  approximately  a 
correct  one,  as  all  the  yachts  sailing  under  it  are  of  one  type ;  but  it  is 
contended  that  the  rule,  by  virtue  of  the  penalty  it  places  on  beam,  is 
not  just  in  its  operation  upon  yachts  when  the  ratio  of  beam  to  length 
greatly  varies.  There  is  some  truth  in  this;  but,  whilst  realising  the 
unjustness  of  the  penalty  placed  upon  beam,  we  must  not  lose  sight  of 
the  dangers  which  would  surround  its  removal. 

Beyond  these  considerations  the  Thames  rule  of  measurement  is 
generally  recommended,  as  an  appropriate  means  of  valuing  yachts  for 
competitive  sailing,  on  the  assumption  that  it  gives  results  roughly 
proportional  to  sail-carrying  power.  Disregarding  for  the  present  that 
in  the  rule  breadth  is  subtracted  from  length,  the  Thames  rule  is  Length 
X  Breadth  x  Half-breadth.  The  divisor  04  is  a  constant,  and  does  not 
alter  the  relative  value  of  the  products  obtained]  under  the  rule.  The 
rule  can  be  otherwise  expresHed,  thus:  L  x  (^j),  or  ^'  x  B';  or  the 
relative  value  under  the  rule  would  be  maintained  if  the  formula  were 
simply  L  x  B*.  This  brings  ns  directly  to  the  argument  that  the  Thames 
rule  gives  a  rough  approximation  Uj  the  sail-oarrj'ing  p^^wer  of  a  yacht, 
inasmuch  as  the  sail  moment  of  yjuihts  is  HsmurrnA  to  l>e  prr^p^jrtional  U^ 
the  square  of  their  breadth  rrjultiplied  by  their  length,  or  L  x  B^  The 
sail  moment  is  the  area  of  Jsail  mnltiplied  by  the  height  the  c<;ntre  fA 
effort  of  the  sails  in  aV/ve  thft  ctftitr*:  of  lat^rral  resistance;  thus  we  sh/>uld 
have  a  constant  proportion  from  ***'  "^^  ^  ^^^  '  ^'.  A  c^^nstant  profK/rtion 
might  be  ohuanaiAe  fr^ym  the  foregoir^g  f,-<|uation  if  brea^lth  and  depth  of 
yachts  were  pr^jy/ni^jud  tbr^yugh  aJl  hiz/rk;  but,  as  a  fftsaufr  *A  isu^,  the 
proportions  of  \fimsnhf  breadth,  aLd  'l^^pth  van-  a  great  d^^l ;  it  i>,  t}iffT(ffon; 
not  sorprixing  Uj  fitd  iLar.  tLfc  taul  ujjuJUii  ie  not  uuifonrAy  proportional  t/> 
LxB^  Tbnx,  for  iL/;  Sir/^Lo,  '^77  xolm,  we  find  ihfs  Jsail  r/.orr-ent  in  4-0 
times  the  prrAacK  'A  Lx  B^;  ifjr  :Le  Kri'^rz-ihiMa,  VA  Ujum,  the  tail  r/ioment 
is  i  tiaen  tk  yrAsifX  LxH-;  if/r  the  Fr'rda,  >  Vjxm,  the  kuI  n.oment  \t 
11  timea  tfe  yefAmx  LjfHK  hi*  ^h-ox  ^^uixe  <:l^Sir  that  if  an  attompt  vi^n: 
■»*&  «o  Cttttfw  j«db«i«  pr^jrtiK/swiJv  tr>  th<fe  ffr^jdact  L  x  B*,  an  amHUirfac- 
torj  Md  |itA  as^^  y^^  ji^/MwW/  jwmJx.    I-.  La*  already  been  yAiMd  oat 
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that  the  depth  of  yachts  varies  nearly  as  the  cube  root  of  their  beam; 
and  their  sail  spread^  if  length,  breadth,  and  depth  were  proportional,  would 
vary  nearly  as  L  x  B';  hence  it  may  be  inferred  that  the  sail  spread 
will  be  approximately  proportional  to  L  x  B*  or  L  x  ^"B".  It  will  be 
gathered  from  the  foregoing  that  the  Thames  rule  is  not  so  strictly  exact 
in  estimating  the  pretensions  of  yachts  for  competitive  sailing  as  some- 
times thought;  but  this  in  practice  is  of  little  consequence  so  long  as 
the  yachts  sailing  under  the  rule  are  of  one  type. 

The  Y.K.A.  rule  fiiils  because  it  takes  no  cognisance  of  changes 
made  in  the  proportional  quantities  of  beam  and  depth  to  length;  this 
is  of  small  consequence  so  long  as  the  ratio  of  beam  to  leng^  remains 
constant^  but  when  that  ratio  is  increased  too  great  a  tax  becomes  placed 
upon  beam;  and  when  the  ratio  is  decreased  the  tax  upon  beam  is  too 
small.  The  intention  of  the  Thames  rule  to  class  yachts  for  competitive 
sailing  according  to  their  sail  spreads^  or^  in  other  words,  according  to 
their  ability  to  carry  sail,  is  no  doubt  a  correct  one,  and  we  have  ascertained 
how  tsLT  a  rule  based  on  L  x  ^  B^  would  give  results  approaching  the 
sail  spread  found  in  existing  yachts.  The  rule  it  was  found  required 
modification,  as  it  gave  too  much  sail  spread  for  comparatively  small 
yachts ;  but  with  the  §  power  of  the  beam  modified  to  -^  power  of  the  beam, 
or  ^  B^*,  almost  the  exact  sail  spread  of  existing  yachts  was  found, 
thus  :  (^  B^*)  X  (L  X  6).  The  constant  6  is  merely  introduced  to  bring 
the  proportional  sail  spread,  or  ''power,"  up  to  the  exact  spread,  and 
does  not  alter  the  relative  proportion  of  sail  as  between  yacht  and 
yacht. 

The  speed  performances  of  yachts  will  be  found  to  vary  very  nearly  as 
the  §  power  of  their  sail  spreads,  and  it  will  be  thus  easy  to  make  the 
power  for  sail  spread  become  the  basis  for  a  time  allowance.  In  the  table 
which  foUows  the  ^L^J^-y={-'^^^J^^^^)  wiU  be  found  given  for  a 
number  of  yachts.  The  divisor  1*25  has  merely  been  introduced  in  order 
to  reduce  the  value  of  sail  spread^  by  a  regular  proportion,  so  that 
the  time  scale  of  the  Y.R.A.  might  be  conveniently  used.  The 
Y.R.A.  time  scale  for  fifty  miles,  and  applied  to  each  yacht's  rating 
— "i^j —  on  a  supposed  course  of  twenty-five  miles ;  in  an  adjoining 
column  the  actual  time  for  Y.R.A.  tons  for  a  twenty-five  miles  course 
is  given. 

The  table  affords  evidence  that  a  rule  for  apportioning  time  upon 
the  sail  spread,  as  found  by  the  formula  ( >^  B^*)  x  (L  x  6),  would  be 
more  just  in  its  operation  so  long  as  depth  varies  as  the  cube  root  of 
the  beam ;  but  some  other  mode  of  ballasting  might  be  introduced  which 
would  influence   the  value  of  depth.      This  very  possibly  might  be  the 
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case,  but  it  is  scarcelj  an  argnment  in  Eavonr  of  retaining  a  rule  wbicb, 
as  can  be  proved,  is  actnally  ioaccnrate  in  its  operation. 


Colnmbia  (oen 

Owondolin  ... 

SeabeUe  

riormdii  ..  . 

Arrow...!!;!!,. 
PonnoBa ...    . 

CorTphSo     ... 
Bloodhound 


10761 
10233 
8611 
8000 
6710 
S9D3 
5780 
5257 
5000 
4770 


le  10 

21  43 

27  S4 

27  54 


The  tioM  betwAoi  an;  two  will  b«  found  bj  anbtnotdng  the  imaller  ti 


e  from  tb«  gTMktai. 


The  measiirement  most  generally  nrged  as  the  beet  to  replace  the 
Thames  role  is  that  of  displacement ;  bat  it  cannot  be  contended  that 
displacement  of  itself  would  afford  an/  means  of  calculating  the  relative 
capabilities  of  different  yachts.  This  was  clearly  shown  in  the  last 
chapter,  and  the  inference  is  that,  if  displacement  were  made  the  standard 
of  valne  for  competitive  sailing,  yachts  wonld  be  boilt  shallow  and  broad, 
in  order  that 'a  great  sail  area  might  be  carried  upon  a  small  displacement. 
It  has  been  suggested  that  this  tendency  of  the  rule  could  be  checked 
by  making  the  displacement  bear  a  certain  minimnm  proportion  to  the 
length,  breadth,  and  depth,  or,  in  other  words,  that  there  shonld  be  a 
limit  to  the  coefficient  of  fineness ;  but  any  limitation  in  this  way,  if 
otherwise  unobjectionable,  would  not  realise  the  desired  object,  as  the 
proportion  of  displacement  to  the  length,  breadth,  and  depth  would, 
under  any  circumstances,  be  pretty  much  the  same  in  either  a  deep 
or  shallow  yacht. 

The  broad   and  shallow   yacht  wonld   carry  the  largest  amount  of 
■  Hh  exoeptioiukllj  imall  he«d  uiU.       t  ^^  ^1°^  >■  *  "^'^  oentre-board  TaoU. 
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an:  v  w.-.i  r^T-r  Lir  ^rr^^ccss  ftp€«d.  As  speed  is  the  desi- 
d-rri:-=.  ;r.  rv.-.nr  rach:*,  ::  ia  r^Lx  tLftfi  ft  deeigner  should  be  left 
€-i.:..-*!t  -l  -:r  '.i-ri  .z.  irTrr'.'.Z'^z  iz^z  Q-sA-irr  for  m  certain  t^Jqc — 
*.\T  :i.-  :-:  .j.:r~rr.:.  TL.*  ajT-rCAr-  :•  \»t  veAs-i-z^hle  ezough,  and  would 
fc-r  rL'ir^rlT  "^L  '■>::.  r-i'"'.--  ::  «.  ether  ■::"ial;rl«  were  stiaeht  in  a  vacht 
tLin  :>..-:  :  r.-re  -t»-  :.  B-:.  is  ra-.L:  raoin?  is  not  so  mnch  the 
aini  •  :  jri  •iT'-Tr.vi.  ^t  :T-:>:r-j.  :hrT  v^rr  rnr^r'.v  I:-:k  with  great  sa^picion 
ur-  n  ar.v  ir.  ^  i"  r.  :Li:  "^  "'.I  ''<  '.ik-e'v  to  inirtJuce  a  vacht  deficient 
in  ::.••  -%  r  :•  .'  .•:■.'..•:.. ■:  :r..-i:  ::.--  t»-.i.:  rvr-r  are  known  to  bave. 

T  :■  r:  ■  !v  :.'.  >:r.i!r-  tb-  Lji-rt-  •::  the  deficiencies  that  misrht  be 
err-c-::-.-!  ir.  v.i.lv  ::  ■:>:  Li:-:^:-;-:::  '••:ran:e  the  standard  of  value  for  vaobt 
racir.i'.  w-  n.-a::  rak-.-  thv  ?a-e  :f  th-i-  S*abt:'!e  and  Cvlumbia.  The  internal 
■'aviiiia'r  1-  rajacitv  f  thv  :w..  y.ior.:-  is  ab^iat  equal,  but  the  e3q>ense 
of  wvrki:-:r  :V.-  C  !-::.':  ti  -k-  ::M  1-?  at  lea*:  -!»  p-er  cent,  greater  than 
the  expen-re  •,£  w.:rk::.?  :he  .S*.'abv'.Ie.  A  jacht  like  the  Columbia  would 
be  an  indiffer^-r.t  s-i^a  b-ia:.  and  ker  cr^at  ?par  and  sail  area,  that  would 
be  of  such  imp. rtance  for  ^^Er.c-oth- water  *a:lir.g.  would  be  only  a  dangerc'us 
incumbrance  in  a  ?ea;*  further,  there  is  the  positive  danger  that  such 
a  yacht  might  cap?ize  if  unskilfully  handled.  These  deficiencies  are 
quite  sufficient  to  horrify  any  English  yachtsman ;  and  supposing  that 
displacement  became  the  basis  for  time  allowance  in  competitive  sailings 
the  only  advantage  of  a  Columbia  would  be  that  she  woidd  win  prizes 
if  matched  against  yachts  of  the  Seabelle  type.  Thus,  whilst  we  are 
fully  alive  to  the  objections  to  the  Y.R.A.  rule,  we  are  entirely  opposed 
to  the  proposal,  most  generally  advocated,  to  change  it  for  that  of 
dJHplacement :  for  the  reason  that,  whilst  the  Y.R.A.  rule  places  some 
chf.'ck  upon  the  full  development  of  speed,  it  induces  good  sea-going 
qnalitieH;  whereas  a  measurement  by  displacement,  whilst  admitting 
unrcHtricted  development  of  speed,  would  induce  very  bad  sea-going 
quail  tioH. 

WhilHt  rejecting  displacement  if  used  by  itself  as   a  standard  of 


*  (fn  (M.  18,  1871,  the  Engliah  yacht  LiToma  and  American  yacht  Colombia  sailed  a  match 
in  New  York  Hay.  They  started  in  a  fine  whole  sail  breeze,  which  during  the  match  mueh 
innnmiutt}.  Tlio  Colombia  found  It  prudent  to  take  in  topiail  and  stow  h^  foresail.  The  JAicaam 
nUrtiKl  nriihinup  but  her  balloon  maintopaaiL  In  America  a  measnrement  of  displaooment  and 
other  nn,unnn  (mr^tly  of  a  local  character,  limiting  draught  of  water)  have  induced  a  beamy,  shallow 
iyp<i  (it  YHtmtjl,  undeniably  fast  and  weatherly  in  moderate  winds,  but  generaUy  ill-adapted  for 
Nuoh  cruiiiing  a«  KngliNh  yachts  undertake.  That  the  shortcomings  of  the  English  yachts  Cambria 
ami  fiivonia,  in  Uioir  cmtcMtii  for  the  American  Cup,  were  to  some  extent  attributable  to  their 
<l<iflf)ioni  sai]  areas  compared  with  those  of  their  antagonists  is  certain.  In  the  dub  races  no 
l>oorrilng  out  or  Niiuare  sails  wore  allowed,  and  the  Cambria  and  LiTonia  were  inyariably  beaten  by 
ilui  nt^uirn-hiMTil  yachts  before  the  wind ;  in  the  *<  scrub  "  races  (sweepstakes  got  up  independently 
of  Uie  dub;  iNKiming  out  and  any  description  of  sail  were  allowed ;  the  American  yachts  had  none 
but  their  fore  and  aft  sails  to  boom  out,  and  the  Cambria  had  square  sails ;  the  result  was 
tijai  site  oould  more  than  hold  her  own  "  down  wind  "  when  in  these  scmb  races. 
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competitive  sailing,  we  are  of  opinion  tliat  it  could  be  satisfactorily 
used  in  connection  with  the  manner  it  enters  into  the  calculation  of 
statical  stability.  A  rule  based  upon  the  statical  stability  of  yachts 
would  be  unerring  in  its  application,  and  if  any  number  of  competitors 
had  equal  stability  success  would  b^  dependent  upon  form,  apart  from 
influences  which  may  be  termed  accidental;  but  as  exact  calculations  of 
stability  involve  such  immense  labour,  we  see  no  prospect  of  such  a 
scientific  test  ever  being  applied  to  match  sailing. 


CHAPTER   VII 
BALLAST. 


The  displacement  of  a  vessel  is  a  quantity  wlueh  enters  very  largely  into 
any  consideration  of  her  stability^  as  was  abundantly  shown  in  a  former 
chapter,  and  in  no  way  does  the  knowledge  of  a  yacht's  displacement  more 
largely  assist  the  naval  architect  in  his  labours  than  in  the  matter  of 
ballast.  Most  English  yachts  are  built  of  pretty  much  the  same  scantling, 
and  have  similar  internal  fittings  and  spars ;  yet  the  weight,  exclusive  of 
ballast,  of  any  two  yachts  of  equal  length  and  breadth  may  vary  con- 
siderably, as  will  be  gleaned  from  the  following  table,  abstracted  from 
"  Yacht  Designing  " : 


Name  of  Taoht. 

Weight  of 
BaLast 

Batioof 
Ballast  to 
Displace- 
ment. 

Displace- 
ment 

T.  B.  A. 

in  Tons. 

in  Tona. 

Bule. 

Sappho    

80 

•345 

232 

376 

QnineTere  

112 

•377 

297 

294 

Qwendolin  

90 

•445 

202 

192 

Cambria 

65 

•389 

167 

193 

Aline   

70 

•368 

190 

207 

Seabelle  

73 

•471 

155 

140 

Egeria 

60 

'422 

142 

152 

LiTonia    

70 

•325 

215 

264 

Florinda 

52 

•361 

144 

136 

Jnllanar 

80 

•506 

158 

128 

Formosa 

60 

•462 

130 

103 

Arrow 

40 

•377 

106 

117 

Eriemhilda 

52 

'452 

115 

106 

Vol-an-Tent 

54 
50 

•450 
•463 

120 
108 

104 

Fiona  

79 

Tona 

35 
26-5 

•486 
•541 

72 
49 

66 

MyosotiB 

40 

Bloodhound    

26-5 

•564 

47 

40 

Vanessa  

16-5 

•579 

28-5 

20 

Kaia    

16 

•500 

16 

20 

Lily 

6-75 

•523 

129 

10 

Pastime   

8*44 

•538 

156 

10 

Kohinoor 

8 
8.5 

'544 

14-7 

10 

Florence 

1           10 

Freda  

4-6 

•605 

7-6 

5 

VrU 

4-6 

•676 

6*8 

5 

It  is  very  evident  that,  the  greater  quantity  of  ballast  a  vessel  has  in 
proportion  to  her  displacement^  the  lower  ought  to  be  her  centre  of 
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gravity^  and^  as  a  sequence^  the  greater  ought  to  be  her  stability.  A 
yacht  builder^  therefore^  even  if  he  disregards  the  simple  calculation  of 
the  displacement  of  a  vessel  he  is  commissioned  to  construct^  will  know 
that,  so  far  as  sail-carrying  power  is  concerned,  an  advantage  must  accrue 
from  making  the  fabric  of  the  hull  as  light  as  possible,  consistent  with 
security,  if  the  vessel  be  intended  for  racing. 

But,  as  already  pointed  out,  it  must  not  be  concluded  that  of  two 
vessels  of  equal  length,  breadth,  and  draught  of  water,  and  equal  scantling 
so  far  as  sizes  of  timbers,  beams,  and  planking  go,  the  weight  of  the  hull 
need  be  the  same.  The  probability  is  that  the  vessel  of  the  larger  dis- 
placement will  carry  the  greater  proportionate  weight  of  ballast,  as  is 
very  pointedly  exemplified  in  the  case  of  the  Sappho  and  Guinevere.  Now 
the  Sappho  is  a  much  lighter-built  boat  than  Guinevere ;  yet,  in  proportion 
to  displacement,  it  will  be  seen  that  she  carries  a  smaller  quantity  of 
ballast.  The  reason  of  this  is  dependent  upon  the  different  forms  taken 
by  the  vertical  sections  in  the  two  vessels.  The  Guinevere's  midship 
section  is  of  the  peg-top  form,  and  the  greatest  girth  of  the  midship 
frame,  from  the  load  line  to  the  keel,  is  16ft. ;  the  Sappho  has  a  section 
very  flat  from  the  bilge  to  the  garboard,  and  then  very  curved.  The 
consequence  is  that  the  girth  or  length  of  the  frame,  from  the  load  line 
to  the  keel,  is  nearly  20ft. ;  and  there  will  be  a  proportionate  excess  of 
length  in  nearly  every  frame ;  and  as  a  consequence,  an  excess  of  plank 
as  well.  For  this  reason,  unless  vessels  of  similar  linear  dimensions  be 
also  of  similar  form,  they  need  not  have  the  .same  ratio  of  ballast  to 
displacement.  It  will  be  noticed  in  the  table  that  as  the  tonnage  size  of 
the  yachts  decreases  the  ratio  of  ballast  to  displacement  increases ;  the 
cause  of  this  is  that  depth  in  a  small  yacht  is  relatively  greater  than  in  a 
large  one— or,  in  other  words,  the  depth  is  not  made  to  decrease  in  propor- 
tion to  the  decrease  in  the  other  two  dimensions  of  length  and  breadth.* 

A  very  great  change  has  been  wrought  in  the  manner  of  ballasting 
yachts  during  the  last  quarter  of  a  century,  and  we  cannot  help  declaring 
that  generally  a  better  type  of  vessel  for  speed  and  weatherliness  has  been 
built  since  ballasting  has  received  greater  attention.  Scrap  iron,  fire  bars, 
and  even  stone,  were  the  common  form  of  ballast  in  the  first  days  of  the 
Squadron,  with  a  few  shot  bags  to  trim  to  windward  in  the  event  of 
match  sailing.  We  all  know  that,  as  the  pastime  of  yachting  developed, 
a  taste  for  yacht  racing  was  very  rapidly  disseminated,  and  ballast 
shifting  came  to  be  regarded  as  part  of  the  science  of  the  sport;  and 
thus  success,  in  fair  sailing  breezes,  frequently  rewarded  the  man  who 
had  the  greatest  weight  of  shot  bags,  and  the  greatest  number  of  men 

*  See  page  52. 
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to  Hhift  them.  There  is  do  denying  that  the  abaenoe  of  restrictions  upon 
the  shifting  of  ballast  wan  introducing  us  to  a  very  bad  type  of  vessel, 
and  the  thanks  of  the  present  generation  are  due  to  the  men  who  some 
twenty  years  ago  succeeded  in  placing  a  stringent  prohibition  upon  the 
practice  of  trimming  ballast  to  windward.  In  1856j  in  all  competitive 
sailings  it  was  made  a  point  of  honour  with  yacht  owners  that  they  would 
not  permit  ballast  to  be  shifted  during  a  race ;  and  at  the  present  time  a 
man  who  is  convicted  of  a  breach  of  the  rule  is— or  rather  would  be,  as  no 
bi*eaches  of  the  rule  are  brought  to  light — regarded  as  a  little  worse  than 
a  thief,  and  would  certainly  be  ostracised  by  every  yacht  club  in  the 
kingdom.  There  is  nothing  heinous  in  the  mere  act  of  shifting  ballast ; 
but  when  the  non-doing  of  it  is  made  an  alFair  of  honour,  it  follows  that 
dishonour  must  attend  a  breach  of  the  nile. 

When  the  prohibition  of  shifting  ballast  came  into  operation,  it  was 
only  reasonable  that  yachtsmen  and  yacht  builders  should  devise  some  plan 
to  enable  the  yachts  to  continue  to  carry  the  enormous  spars  and  sail  areas 
that  shifting  ballast  had  called  into  existence.  The  shot  bags  that  had 
been  shifted  from  bilge  to  bilge  were  permanently  located  in  a  solid  form 
in  the  bottom  of  the  hull,  and  metal  keels — generally  of  iron — became 
fashionable,  llien  lead  keels  were  timorously  introduced;  but  the  man 
who  owned  a  yacht  that  would  not  stand  up  without  a  lead  keel  was 
regarded  with  a  feeling  which  was  a  mixture  of  contempt  and  pity. 
Indeed,  lead  ballast  generally  was  contemned,  and  when  a  yacht  first 
appeared  with  ''  all  lead  ballast,'^  many  so  little  understood  the  subject  as 
to  predict  that  she  would  "  get  caught  some  day,  and  sink  like  a  stone/' 
This  comical  prediction,  so  &r  as  we  know,  has  not  been  verified,  and 
"  all  lead  '^  for  racing  vessels  is  now  commonly  employed  as  ballast. 
There  seems  to  be  no  limit  to  the  proportion  of  ballast  to  be  carried 
outside,  and,  whilst  the  general  practice  during  the  last  three  or  four  years 
has  been  to  put  about  one  fourth  of  the  ballast  outside,  on  the  keel  or  in  the 
g^boards;  we  have  seen  as  much  as  four-fifths  of  the  total  ballast  put 
outside  some  10  and  5  tonners.  Generally  we  agree  that  the  employment  of 
a  lead  keel  has  advantages ;  and  probably  the  practical  failure  of  one  or 
two  attempts  which  have  been  made  to  balance  a  bad  type  of  vessel — ^built 
to  evade  the  effects  of  a  tonnage  rule — by  the  aid  of  weights  stowed  very 
low,  will  check  any  evil  influence  the  unlimited  employment  of  lead  as 
ballast  might  be  supposed  to  have. 

In  some  remarks  on  ballast,  in  ''Yacht  Designing,'*  the  following 
occurs :  ''  The  principal  advantage  of  using  lead  as  ballast  is  that,  owing 
to  its  greater  specific  gravity  or  smaller  bulk  for  any  given  weight,  it  can 
be  stowed  as  a  whole  in  a  lower  position  in  the  hull  than  a  similar  weight 
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of  iron,  and  thus  bring  about  a  lower  position  of  the  centre  of  gravity  of 
the  vessel,  which  simply  means  that,  with  any  given  weight,  greater 
stability  can  be  acquired  by  using  lead  as  ballast  than  by  using  iron.  Next, 
as  the  centre  of  gravity  of  a  vessel  can  be  brought  so  much  under  command 
by  the  use  of  lead  and  lead  keels,  advantage  has  been  taken  of  this  to 
decrease  the  displacement  for  any  given  linear  dimensions,  and  thereby 
increased  fineness  of  lines  has  been  obtainable.  In  this  respect  the  employ- 
ment of  lead  as  ballast  has  had  a  beneficial  effect.  It  has  enabled  naval 
architects  to  design  vessels  equal  in  accommodation  to  those  of  much 
greater  cubical  contents,  that  necessarily  had  to  provide  a  large  space  for 
ballast,  and  at  the  same  time  to  nearly  equal  in  initial  stability  and  speed 
the  broad  shallow  vessels  which  are  deficient  in  internal  accommodation.'' 

In  order  to  get  the  centre  of  gravity  of  the  ballast  as  low  as  possible, 
the  practice  is,  in  most  racing  yachts,  though  not  in  cruisers,  to  distribute 
the  weights  in  a  fore-and-aft  direction ;  and  in  order  that  as  much  weight 
as  possible  can  be  got  into  a  metal  keel,  the  latter  is  frequently  made  to 
reach  five-sixths  of  the  length  of  the  vessel,  measured  from  the  heel  of 
the  keel.  For  smooth- water  sailing  nothing  but  clear  gain,  so  far 
as  stability  is  concerned,  will  result  from  having  the  weights  well 
distributed  in  a  fore-and-aft  direction ;  but  the  case  will  be  different  among 
waves,  no  matter  whether  the  ballast  be  lead,  iron,  quicksilver,  or  pumice 
stone.  The  longer  the  radius  of  gyration  and  the  greater  the  metacentric 
height  are  made,  the  more  violent  will  be  the  pitching  and  scending 
motions  among  waves,  and  the  vessel  will  dive,  and  be  very  wet  and 
uneasy.  But,  on  the  other  hand,  if  the  weights  are  much  concentrated,  the 
vessel,  whilst  diminishing  the  momentum  that  caused  her  to  plunge  into  a 
wave  or  "  dive,*'  will  be  extremely  lively,  and  probably  rise  to  every  wave 
crest,  large  or  small.  The  vessel  with  the  longer  radius  of  gyration  will 
not  so  accord  with  the  waves ;  and,  although  she  may  be  "  carrying  her 
canvas  better,''  yet  will  she  so  bury  herself,  that  to  sail  her  must  be  a  work 
of  great  difficulty  and  even  danger  to  spars.  In  moderate  weather,  and 
among  comparatively  small  waves,  the  case  might  be  somewhat  different, 
as  the  momentum  acquired  would  be  unimportant,  and  the  fore-and-aft 
motions  of  a  vessel  with  a  long  radius  of  gyration  would  consequently  be 
slow ;  whereas,  a  vessel  with  her  weights  much  concentrated  would  tend  to 
keep  time  with  the  waves,  or  would  be  what  is  termed  "  lively,"  and  the 
sails  would  not  "  sit"  quietly.  This  is  particularly  noticeable  in  little  boats, 
and  often  among  small  waves  better  results  are  obtained  by  stowing  the 
weights  well  fore-and-aft.  As  a  general  rule,  the  best  place  for  the  ballast 
is  in  the  middle  third  of  the  length  of  the  vessel ;  and  if  one  third,  more 
or  less,  of  the  ballast  takes  the  form  of  a  lead  keel,  the  latter  should  not 
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be  grcACer  in  leii^ni  ihJkZL  f >zr-six:ki  cl  iht  Jt^ik  of  tbe  tmkJ  on  the 
load  varer-lixje. 

V&nc-a«  ing^nsr:-:^  c«rC£»i»  •:-£  bftZafdne  kavv  from  tune  to  time  been 
ftdopc^ed  or  pr.piifoi,  &z.d  ve  lurr  5ie«s:  h  $arae«ted  thtti  bdlatt  should  be 
slangy  or  thai  it  $h::ild  hare  el^fsio  bearings.  It  need  scnrtelj  be  pointed 
oat  that  moTing-loIlas:  &zzk-:-ng  vit«s  woold  be  a  rerr  bed  thing,  us  the 
momenram  aoqair^  by  the  ballart  woald  in  effect  Mgrnent  the  general 
momentam  of  the  ve>^l :  and  farther,  if  the  baUa«t  were  '*  slang,"  it 
would  shift  to  leeward  uj^ju  the  ressel  bring  heeled  bj  a  wind  force,  and 
would  be  in  effect  like  trimming  ballaft  to  leeward  instead  of  to  windward. 
The  most  ingenious  and  elaborate  plan  yet  adopted  in  the  waj  of  ballasting 
is  that  introduced  bv  Messrs.  Harrev  and  Prrer ;  it  consists  of  lead  floors 
with  angle  iron  inserted :  lead  keelson,  with  lamps  of  lead  andemeath  it 
between  the  floors  moulded  to  fill  the  spaced,  and  a  lead  outside  keel. 
This  plan  was  very  successfully  tried  in  the  Seabelle ;  she  is  wonderfoUy 
stiff,  and  is  said  to  be  easy  among  wares ;  at  any  rate,  she  has  on  two  or 
three  occasions  done  so  well  against  a  heavy  head  sea  that  there  cannot  be 
a  doubt  on  this  point,  and  it  may  be  concluded  that  her  ballast  plan  has 
had  no  detrimental  effect  upon  her  qualities  as  a  sea  boaL^ 

So  far  as  smaU  vessels  are  concerned,  it  is  unusual  now  to  have  wood 
cross  floors  and  keelson,  for  two  reasons :  firstly,  because  it  is  almost 
impossible  to  get  grown  floors  for  vessels  with  sharp  bottoms,  or  great  ''rise 
of  floor ''  as  it  is  termed  ;  and,  secondly,  because  the  throats  of  wood  floors 
and  the  keelson  occupy  a  space  which  is  much  better  filled  by  ballast.  The 
keel  of  a  ten-tonner  in  "  siding ''  or  breadth  is  more  than  double  what  it 
was  before  the  era  of  lead  keels,  and  this  great  breadth  is  resorted  to  partly 
that  a  heavy  lead  keel  may  be  carried,  and  partly  that  the  strength  lost  by 
the  absence  of  floors  and  keelson  may  be  compensated  for. 

The  upper  edges  of  the  wood  keel  between  the  frames  are  sometimes 
cut  away,  in  order  to  give  additional  space  for  ballast ;  in  fact,  every  care 
is  taken  that  all  the  crevices  are  filled,  and  that  the  ballast  is  cast  so  as 
Uj  be  stowed  as  much  like  a  solid  mass  as  possible.  Some  ten  years  ago 
a  plan  was  introduced  of  running  about  half  the  ballast  into  the  vessel  hot; 
and  certainly  this  plan  so  far  fulfiUed  its  object,  that  the  ballast  was  solid, 
and  all  the  small  spaces  were  fiUed.t     But  the  plan  was  objected  to  for  the 

•  See  a  pUte  of  Seftbelle's  BaUmI  Pka  in  "TMht  Dengning."  Sinoe  Seabelle  wm built 
MeMra.  IlMTej  and  Flyer's"  patent  floon"  hftre  been  need  in  leyeral  ytiohti.  The  MinndA  and 
BakAlonm  IwTe  them ;  whilet  the  Corinne  lohooner,  bniH  ^7  Mr.  BaAtoy,  and  the  Ada  yawl, 
boilt  by  MeMn.  Camper  and  Nioholaon,  have  lead  floon  without  the  angle  iron,  the  latter  being 
inMrriod  within  the  lead  when  catting  merely  to  inoreaee  the  itrength.  AU  theee  yeeaels  are 
6ne  al>le  Ma  boats. 

t  Hee  "  I^ead  BaUaet "  in  the  Appendix. 
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reason  that  if  aaything  went  wrong  with  the  frame  of  the  vessel,  or  if  the 
ballast  reqnired  shifting,  it  was  snch  a  very  great  labour  to  cut  the  soUd 
mass  out.  The  best  plan  is  to  have  two-tliirds  of  the  ballast  cast  from 
moulds,  in  blocks  of  from  2cwt.  to  4cwt.,  as  may  be  convenient,  and  the 
remainder  in  ingots,  square  and  triangular  in  shape,  of  Icwt.  and  icwt. 
each.  Some  loose  ballast  will  always  be  required  to  trim  the  vessel  in  a 
fore-and-aft  direction,  and  the  large  blocks,  whilst  they  are  difficult  and 
dangerous  to  move,  cannot  be  "  stowed ''  if  shifted  from  the  places  they 
were  moulded  to  fill.  The  moulds  for  the  lead  ballast  should  be  made  very 
exact,  so  that  the  lead  blocks  fit  between  the  frames  without  loss  of  space. 
At  the  same  time,  care  must  be  taken  that  the  blocks  do  not  rest  on  the 
plank. 

Sometimes  in  small  vessels  the  spaces  between  the  heels  of  the  timbers 
and  the  keel  are  fiUed  with  concrete  (made  of  shot  and  cement)  up  to  the 
level  of  the  top  of  the  keel,  hogging  piece,  or  keelson.  If  this  plan  is 
adopted,  all  the  surfaces  of  the  spaces  should  be  well  tarred,  and  the 
concrete  should  be  well  worked  into  every  crevice,  otherwise  the  damp 
may  rot  the  heels  of  the  frames  and  the  plank,  or  foul  bilge  water  may 
accumulate. 
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CHAPTER   Vin. 
SPARS. 


A  GREAT  many  arbitrary  and  empirical  roles  have  been  from  time  to  time 
proposed  for  the  placing  of  masts  in  yachts^  and  for  regulating  their 
lengths  j  but^  as  there  appears  to  have  been  an  inability  to  base  these  roles 
upon  the  actual  stability  of  a  vessel,  they  are  little  better  than  clever 
guesswork,  and  might  very  well  prove  fallacious ;  in  &ct,  a  yacht  is 
generally  sparred  upon  what  may  be  termed  a  principle  of  comparison.  The 
builder,  according  to  his  judgment  and  experience  (which  generally  lead 
him  to  a  right,  but  occasionally  to  a  wrong,  result),  fixes  upon  the  lengths 
of  the  spars  without  any  reference  to  rules  whatever^  as  he  is  conscious  that 
the  rules,  although  mysteriously  contrived,  might  lead  him  astray.  The 
result  of  the  chance  system  is  that  the  masts  very  frequently  have  to 
be  reduced,  and  not  unfrequently  have  to  be  increased  in  length. 

No  doubt  masts  affect  the  stability  of  a  vessel  to  an  enormous  extent^ 
and  we  find  in  Seabelle  that  30  per  cent,  of  her  ballast  goes  to  coonteract 
the  leverage  of  her  masts  alone.  A  cutter  is  better  off  in  this  respect,  as 
she  has  only  one  mast ;  but  even  in  a  cutter  as  much  as  20  per  cent,  of  the 
ballast  was  found  to  be  required  to  balance  the  moment  of  the  mast.  As 
masts  so  largely  affect  the  stability  of  a  vessel,  it  will  perhaps  be  conceded 
that  a  little  more  care  and  trouble  should  be  taken  in  deciding  upon  their 
lengths.  The  position  of  a  vessePs  centre  of  gravity  can  be  appropriately 
calculated  before  she  is  built,  and  the  exact  influence  the  mast  will  have  on 
that  centre  will  form  a  large  item  in  the  calculation.  The  objections  which 
we  have  heard  urged  against  making  these  calculations  are,  firstly,  that  they 
are  very  troublesome ;  and  secondly,  that  in  the  hands  of  an  incompetent 
person  they  might  be  as  misleading  as  any  empirical  rule.  The  obvious 
reply  to  these  objections  is,  that,  troublesome  as  the  calculations  may  be  to 
those  who  ordinarily  construct  yachts,  plenty  of  men  can  be  found  who 
would  undoHake  them ;  and  to  the  second  objection  we  would  reply  by  the 
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question.  Why  should  such  calculations  be  placed  in  the  hands  of  incom- 
petent persons  ?  But  a  naval  architect  would  not  be  content  with  calcula- 
tions, but  would  test  the  stability  of  a  vessel  he  had  designed,  unmasted, 
when  afloat.  After  these  experiments  had  been  conclusively  made,  the 
effect  of  a  certain  length  and  weight  of  mast  upon  the  stability  could  be 
easily  calculated.  The  sail  area  would  next  be  determined  by  the  stability 
of  the  vessel  thus  masted,  as  explained  in  Chapter  Y.  It  might  be  found 
that  the  figure  and  area  of  the  sails  allowed  of  the  masts  being  reduced  ; 
and  there  would  be  this  certainty,  that,  whatever  was  wrong  with  the 
vessel,  she  was  neither  over-sparred  nor  over-canvased.  It  certainly 
does  seem  incredible  that,  when  there  is  a  certain  way  of  proceeding, 
some  yacht  constructors  should  persist  in  deciding  on  the  length  of 
spars  by  ''rule  of  thumb,"  and  then  giving  the  length  of  those  spars 
to  the  sail  maker,  who  gets  as  much  canvas  upon  them  as  he  con- 
veniently can. 

One  of  the  so-called  "  rules  "  referred  to  is  to  make  the  length  of  the 
lower  masts  proportional  to  the  beam ;  and,  although  this  rule  might  easily 
be  misleading,  yet  it  is  as  much  to  be  relied  upon  as  some  of  the  others, 
which  are  a  little  more  complicated. 

Length  of  Spaks  fob  Schooners. 

For  schooners,  the  rule  was  to  make  the  foremast,  measured  from 
deck  to  hounds,  equal  to  the  breadth  multiplied  by  2*7,  and  length  of  the 
masthead  equal  to  0*18  the  length  of  mast  from  the  deck  to  the  hounds. 

Mainmast,  equal  to  the  breadth  x  2*85,  with  length  of  masthead  equal 
to  0*18  of  the  length  of  mast  from  deck  to  hounds. 

Main  boom  equal  in  length  to  the  length  on  the  water  line  multiplied 
by  the  fraction  0*58,  and  main  gaff  equal  in  length  to  0*7  of  the  length  of 
the  boom. 

Length  of  fore  gaff  equal  to  0*322  of  the  length  on  the  load  water 
line. 

Bowsprit  (or  bowsprit  and  jib  boom  taken  together)  outside  the  stem, 
equal  to  breadth  x  1*75. 

Fore  spinnaker  boom  equal  to  the  length  from  foremast  to  bowsprit 
end,  because  fore  spinnaker  is  used  as  bowsprit  spinnaker. 

Main  spinnaker  boom  equal  to  length  of  mainmast  deck  to  hounds 
X  1*2  ;  but  generally  the  main  spinnaker  boom  is  made  so  that  it  will  just 
clear  under  the  triatic  stay  without  its  being  unshipped  at  the  gooseneck. 

The  length  of  main  topmast  from  fid  to  hounds,  or  to  sheave  hole  for 
topsail  halyards,  *65  of  the  length  of  mainmast  deck  to  hounds;  the 
foretopmast,  *9  of  the  length  of  maintopmast. 
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Working  gaff  topsail  yard,  equal  to  the  length  of  the  gaff  over  which 

it  is  set. 

Length  of  Spars  for  Cuttirs. 

For  cutters,  the  length  of  mast,  deck  to  hoands,  can  roughly  be  put  at 
3  times  the  greatest  breadth,  and  masthead  0'2d  of  the  length  deck  to  hounds. 

Main  boom,  equal  to  the  length  on  load  line  multiplied  by  0*9. 

Main  gaff,  0'63  of  main  boom. 

Angle  of  gaff  with  horizon,  50°  to  55°.* 

Bowsprit  outside  the  stem,  equal  to  the  breadth  of  the  vessel  multi- 
plied by  2  ;  or  *45  of  the  length  on  the  load  water-line. 

Length  of  bowsprit  housed  is  usually  the  length  of  bowsprit  outside 
multiplied  by  '4. 

The  topmast  of  cutters  in  length,  from  fid  to  hounds,  is  usually  *8  of 
the  length  of  the  lower  mast  deck  to  hounds.  In  small  cutters  of  40  tons 
and  under,  the  ratio  is  frequently  '9,  and  occasionally  a  10  tonner  may  be 
met  with  the  length  of  topmast  equal  to  length  of  lower  mast. 

Topsail  yards  vary  in  length  a  great  deal,  but  to  some  extent  are 
guided  by  the  length  of  the  gaff  over  which  they  are  set.  Formerly  all 
racing  vessels  carried  a  '*  balloon  topsail,^'  or  a  topsail  with  a  long  head  yard^ 
whilst  the  foot  was  extended  beyond  the  gaff  by  a  foot  yard  or  jack  yard. 
The  head  yard  of  a  balloon-topsail  was  from  1*3  to  1*5  the  length  of  the 
gaff  over  which  it  was  set.  The  No.  1,  or  working- topsailf  had  a  yard 
equal  to  the  length  of  the  gaff,  and  No.  2  topsail  a  yard  equal  to  *6  of  the 
length  of  the  gaff.  Cutters,  however,  do  not  now  always  carry  a  balloon 
topsail,  but  have  a  big  working  topsail  with  a  head  yard  of  from  1*1  to 
1*2  the  length  of  the  gaff,  and  2nd  topsail  *7  of  the  length  of  the  gaff. 

Spinnaker  booms  vary  in  length  from  1*1  to  1*3  the  length  of  lower 
mast  deck  to  hounds. 

These  proportions  for  cutters  appear  to  be  followed  with  tolerable 
exactness,  but  are  of  course  variable,  as  will  be  gathered  from  the  table 
which  follows.  In  this  table,  the  length  on  the  load  line  is  given,  and  the 
breadth,  and  the  proportions  the  spars  bear  to  these  dimensions. 

Formerly  the  ratio  of  main  boom  to  length  on  the  load  line  was  given 
at  *97,  but  of  late  years  the  length  of  vessels  in  proportion  to  their  breadth 
has  been  much  increased ;  and  the  main  booms  now  are  more  nearly  0*85 
of  such  length. 

The  ratio  of  the  length  of  the  bowsprit  is  given  in  terms  of  the  length 

*  TwoB^  yean  a^  sails  were  out  mnoh  flatter  in  the  head  than  at  present ;  bnt  a  sail  with  a 
high  peak  appears  to  stand  as  well  as  one  with  a  low  peak,  and  a  mnoh  larger  sail  for  the  same 
weight  of  spars  can  be  obtained  by  increasing  the  peak. 

t  Called  a  working  topsail  because  a  veesel  oan  work  to  windward  with  it  in  a  whole  sail 
breeie. 
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of  the  load  water-line,  but  it  does  not  bear  a  constant  proportion  to  that 
length;  in  fekjt,  the  length  of  bowsprit  is  generally  more  nearly  double 
the  extreme  beam ;  but  obviously  the  length  of  the  bowsprit  and  the  length 
of  boom  or  gaff  must  depend  upon  the  requirements  of  the  centre  of  effort 
of  the  sails,  and  upon  their  figures  or  shapes. 

Length  op  Spars  fob  Yawls  and  Ketches. 

The  mainmast  of  a  yawl  in  length,  deck  to  hounds,  is  about  2*9  times 
her  beam ;  the  length  of  main  boom  is  governed  by  the  distance  between  the 
mainmast  and  mizenmast.  Main  gaff  about  *75  of  the  length  of  main  boom. 
The  length  of  the  mizenmast  of  a  yawl,  from  step  on  deck  to  hounds,  is 
usually  '7  of  the  length  of  the  mainmast  deck  to  hounds ;  occasionally, 
however,  it  is  no  more  than  '6  of  the  length  of  mainmast.  The  mizen  boom 
is  *5  of  the  length  of  main  boom.    Mizen  yard  '65  of  the  length  of  main  gaff. 

The  bowsprit  of  a  yawl  is  generally  about  '4  of  the  length  on  the  load 
water-line,  and  rarely  is  as  long  as  the  bowsprit  of  a  cutter  of  similar  size. 
The  first  impression  would  be  that  a  yawl,  owing  to  her  mizen  being  stepped 
so  far  aft,  would  require  a  longer  bowsprit  than  a  cutter,  but  in  practice 
this  is  not  found  to  be  the  case.  In  fact,  as  a  rule,  a  yawl  carries  a  very 
slack  helm  on  a  wind  in  moderate  breezes,  and  the  reason  is  that  the  eddy 
wind  from  the  mainsail  strikes  the  fore  cloths  of  the  mizen  sail  from 
the  leeward,  so  that  all  the  fore  part  of  the  sail  generally  lifts,  and  this 
unsteadiness  in  turn  disturbs  the  currents  of  air  that  are  approaching  the 
mizen  sail  from  to  windward,  the  final  result  being  that  for  close-hauled 
sailing  the  mizen  is  a  much  less  effective  sail  than  is  generally  supposed.  In 
sailing  ''along'*  the  wind  one,  two,  or  three  points  free,  the  mizen  is  generally 
sheeted  somewhat  flatter  than  the  mainsail,  so  that  the  eddy  wind  from  the 
latter  does  not  disturb  it.     The  mizen  then  does  its  full  share  of  work. 

The  mainmast  of  a  ketch  in  length,  deck  to  hounds,  is  about  2*7  times 
her  beam.  The  mizenmast  of  a  ketch,  deck  to  hounds,  is  about  '8  of 
the  mainmast. 

The  ketch  rig  has  seldom  been  adopted  for  yachts,  one  reason  probably 
being  that,  the  mizen  mast  being  stepped  forward  of  the  stempost,  it 
comes  very  much  in  the  way  of  the  tiller,  and  the  boom  has  to  be  kept  a 
great  height  above  the  deck.  Another  objection  to  the  ketch  rig  is  that 
the  sails  are  necessarily  narrow  in  proportion  to  their  height,  and  for 
this  reason  their  heeling  movement  for  any  given  area  is  greater  than  is  the 
heeling  movement  of  the  squarer  sails  of  a  cutter  or  yawl. 

It  must  be  clearly  understood  that  the  rules  given  for  finding  the 
dimensions  of  spars  are  only  applicable  to  racing  yachts;  for  cruising 
yachts  the  spars  should  be  at  least  8   per  cent,  less;  or  1ft.  should  be 
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taken  off  every  12ft.  OJd.  of  the  proportions  found  by  any  of  the  rales. 
Fur  exiimplc,  if  the  beam  of  a  cutter  yacht  be  8'33ft.,  then  her  maet 
would  lie  throe  times  her  beam,  or  8-33  x  3  =  24-99ft.  =  length  of 
mast  dock  tu  hounds.  This  would  practically  be  2&ft.,  and  as  there  are 
two  lengths  of  12ft.  6in.  in  25ft.,  the  matst  for  cruising  would  require 
to  bo  reduced  exactly  2ft.,  that  is  to  say,  to  23ft.  The  other  spars  would 
be  reduced  in  proportion. 
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In  determining  apon  the  length  of  main  boom^  the  designer  of  the 
sail  plan  will  be  almost  wholly  guided  by  the  figure  of  the  sails ;  neverthe- 
less^ it  must  be  always  borne  in  mind  that  the  shorter  the  boom  is^  the 
lighter  it  will  be,  and  the  more  the  weights — which  are  necessarily  above 
the  centre  of  gravity — can  be  reduced,  the  stiffer  the  vessel  will  be.  Some 
confusion,  however,  occasionally  appears  to  exist  about  this  matter  in  con- 
sequence of  the  erroneous  supposition  that  the  quarters  of  a  vessel  bear 
the  weight  of  the  boom  by  some  independent  support,  and  sailors  frequently 
say  of  a  vessel,  ''  She'll  never  bear  the  weight  of  that  great  boom  with  those 
lean  quarters/'  It  has  already  been  pointed  out  that  any  weight  a  vessel 
carries  has  its  support  through  the  common  centre  of  gravity  of  the 
vessel  (Fig.  3);  and  lean  quarters  will  no  more  interfere  with  a  vessel 
carrying  a  long  and  heavy  main  boom  than  a  lean  bow  will.  But  a  long, 
heavy  boom,  the  same  as  a  long,  heavy  bowsprit,  will  tend  to  increase  the 
momentum  acquired  during  pitching  and  scending  in  a  sea  way;  and, 
moreover,  it  will  also  tend  to  increase  this  momentum  because  a  main  boom 
is  somewhat  free  in  its  action,  and  is  not  stayed  in  an  immovable  position, 
the  same  as  a  mast  or  a  bowsprit  is.  Then,  again,  a  main  boom  is  always 
more  or  less  off  the  lee  quarter,  and  thus  assists  in  heeling  a  vessel ; 
and,  of  course,  the  heavier  a  boom  is,  the  more  potent  this  assistance 
will  be.  But  a  "  leanness ''  of  the  quarters  has  nothing  to  do  with 
this  matter,  further  than  that  lean  quarters  affect  the  general  question 
of  stability. 

In  giving  a  vessel  a  light  boom,  however,  it  should  never  be  lost  sight 
of  that  about  the  worst  thing  in  a  vessel's  outfit  is  a  weak  boom.  With  a 
weak  boom  the  mainsail  can  never  be  made  to  stand  properly  if  there  be 
the  least  semblance  of  a  breeze ;  and,  moreover,  so  far  as  danger  to  the 
crew  goes,  a  worse  accident  cannot  happen  to  the  spars  than  the  breaking 
of  the  main  boom. 

With  regard  to  the  placing  of  the  masts,  a  great  many  rules  have  been 
given ;  but  the  soundest  advice  is  to  keep  them  as  near  to  the  centre  of 
gravity  of  the  vessel  as  possible,  if  it  is  sought  to  make  a  yacht  easy  in  a 
sea-way.  The  weight  of  the  masts,  by  lengthening  out  the  radius  of  gyra- 
tion, much  increases  the  violence  of  pitchi^g ;  and  the  shorter  the  masts 
are,  and  the  nearer  they  are  stepped  to  the  centre  of  gravity  of  the  vessel, 
the  less  they  will  operate  to  aggravate  pitching.  A  quarter  of  a  century 
ago,  the  America  introduced  the  fashion  of  raking  masts  aft,  and  no 
doubt  there  was  some  reason  in  it,  if  it  were  absolutely  necessary  that 
masts  should  be  stepped  very  &r  forward.  By  raking  the  masts  aft,  their 
weight  was  carried  aft  in  proportion  to  the  sine  of  the  angle  of  rake,  and 
BOj  although  a  mast  might  have  been  stepped  very  far  into  the  bows  of  a 
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vessel,  yet  would  its  weight  fall  very  near  the  centre  of  gravity.  However, 
experience  soon  undid  this  fashion,  as  it  was  ascertained  that  sails  of  better 
figures,  which  could  be  more  easily  worked,  were  to  be  obtained  by  step- 
ping the  masts  a  trifle  further  aft,  and  upright. 

So  far  as  cutters  are  concerned,  the  general  rule  appears  to  be 
to  step  the  mast  0*4  of  the  length  on  the  load  water-line  abaft  the 
fore  side  of  the  stem.*  This  position  is  found  to  be  near  enough  to 
the  centre  of  gravity  of  a  vessel  to  avoid  any  bad  effect  on  her  ease 
in  a  seaway;  and  generally,  if  any  good  results  through  stepping  a 
mast  Gin.  further  forward  or  aft,  the  good  is  traceable  to  the  altered 
position  of  the  centre  of  effort  of  the  sails  rather  than  to  the  shift  that 
has  been  made  to  the  weight  of  the  mast.  Of  course,  if  the  centre  of 
effort  of  the  sails  cannot  be  altered  or  adjusted,  without  shifting  the  mast, 
this  extreme  measure  must  be  adopted ;  but  the  constant  craze  some  sailing 
masters  have  for  shifting  masts  backwards  and  forwards  should  never  be 
gratified  from  the  mere  assertion  of  '*  Vm  sure  this  'ere  vessel  would  do  a 
groat  (leal  better  if  her  mast  was  moved  six  inches  further  aft ;  we  shifted 
the  Old  Nailsick's  six  inches  aft,  and  she  went  as  well  again  afterwards.'' 
This  is  usually  the  skipper's  "  theory,"  and,  as  the  builder  is  very  properly 
anxious  to  do  anything  to  improve  his  construction^  the  mast  is  generally 
shifted  after  the  skipper's  sententious  opinion.  A  mast  may  require 
shifting  :  but  often  a  little  addition  to  the  fore  foot,  or  a  little  taking  away 
from  it,  or  a  trifling  alteration  to  the  sail  plan,  will  correct  a  vessel's  indif- 
ferent performance  and  handiness  when  sailing  on  a  wind. 

The  mast  of  a  yawl  is  generally  placed  a  little  farther  forward,  or  about 
*38  of  the  length  on  the  load  line  abaft  the  fore  side  of  the  stem.  The 
mast  is  placed  so  far  forward  in  order  that  the  mainsail  may  be  large,  as 
the  Y.K.A.  have  limited  the  extension  of  the  boom  aft  the  stem  end  of  the 
load  water  line  to  two-fifths  the  beam.  The  mizen  mast  of  a  yawl  generally 
has  a  slight  rake  aft,  in  order  that  the  main  boom  may  clear  it,  as 
frequently  the  length  of  counter  will  not  admit  of  it  being  stepped  suffi- 
ciently far  aft  to  clear  the  boom  if  no  rake  be  given. 

With  regard  to  schooners,  the  present  plan,  in  order  to  secure  good 
weatherly  qualities,  is  to  make  them  as  much  like  cutters  as  possible.  In 
racing  schooners  at  least  the  comfort  of  a  good  large  boom  foresail  is  an 
unknown  thing ;  but  the  advantage  of  having  a  big  mainsail,  or  as  much 
canvas  as  possible  in  one  piece,  is  too  great  to  be  sacrificed  for  comfort.    In 

*  A  quarter  of  a  century  a^,  when  yesaeU  were  shorter  in  proportion  to  breadth,  a  ontter's 
mast  was  nsnaDy  plaoed  0*884  to  0*871  of  the  length  on  the  load  line  abaft  the  fore  side  of  the 
stem,  and  even  then  so  bng  was  the  main  boom  that  H  had  a  Teiy  great  orerhang  abaft  the 
taffraiL 
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a  like  way  the  exigencies  of  yacht  racing  have  gradually  turned  the 
once  comfortable  yawl,  with  her  mizen  stepped  close  to  her  rudder-head^ 
into  a  Tessel  that,  so  &r  as  her  ease  in  a  sea  is  dependent  on  her  spars, ' 
might  almost  as  well  be  a  cutter. 

The  masts  of  a  ketch  are  thus  placed;  mainmast  0*11  of  the  length  of 
load  water  Hne  forward  of  the  centre  of  length  of  load  water  line ;  mizen- 
mast  0'4  abaft  the  centre  of  length. 

The  sizes  or  girths  of  spars  vary  a  great  deal  according  to  the  pine 
chosen,  but  the  general  fashion  now  is  to  have  Oregon  or  Vancouver  pine  for 
masts,  and  red  Riga  pine  for  booms  and  bowsprits.  The  diameter  of 
schooner's  masts  at  the  deck  is  generally  from  *023  to  '025  of  the  length 
from  deck  to  hounds ;  thus,  say  a  schooner  has  a  mast  30ft.  from  deck  to 
hounds,  then  the  diameter  at  the  deck  will  be  30  x  •025=0*  75ft.  or  9in. ; 
this  will  be  for  tough  Oregon  or  Riga  pine;  for  pines  of  less  breaking  strength 
'027  will  be  a  better  proportion.  The  diameter  of  the  mast  at  the  hounds 
is  generally  about  '85  of  the  diameter  at  the  deck ;  or,  if  the  diameter  at 
the  deck  be  •75ft.,  then  '75  x  '85= '637ft.,  or  7|in. 

The  diameter  of  a  cutter's  mast  at  the  deck  varies  from  '025  of  the 
length  deck  to  hounds  for  5-tonners,  to  '03  of  the  length  deck  to  hounds  for 
yachts  of  100  tons  and  upwards. 

The  diameter  of  a  yawl's  mast  is  from  '025  to  *0275  of  the  length  deck 
to  hounds. 

The  diameter  of  topmasts  at  the  heel  is  ^02  the  length  heel  to  hounds ; 
and  the  diameter  at  the  hounds  is  '6  of  the  diameter  at  the  heel. 

The  bowsprit  is  more  tapering,  and  the  diameter  at  the  stem  head 
varies  from  '028  to  '04  of  the  length  of  bowsprit  outside,  whilst  the 
diameter  at  the  sheave  or  outer  end  is  only  '72  of  the  diameter  at  the 
stem  head. 

The  diameters  of  main  booms  vary  considerably,  and  of  course  will  be 
greatest  if  the  sails  be  not  laced.  Acutter's  main  boom  generally  has  a  greatest 
diameter  near  the  sheet  of  *016  to  '02  of  its  length;  the  diameter  of  the  fore 
end,  next  the  mast,  is  usually  about  '7  of  the  greatest  diameter;  whilst  the 
diameter  of  the  outer  end  is  about  '75  of  the  greatest  diameter.  A  yawl's 
main  boom  in  diameter  is  usually  '016  of  its  length.  For  a  laced  sail  the 
diameter  of  a  boom  is  frequently  reduced  as  much  as  25  per  cent. ;  and 
were  it  not  for  laced  sails,  schooner  yachts  would  not  venture  upon  such 
a  great  length  of  boom  as  they  do. 

The  diameter  of  a  topsail  yard  at  its  centre  of  length  is  '015  its  whole 
length.     The  diameter  at  the  ends  *73,  the  greatest  diameter. 

A  balloon-topsail  yard,  or  the  big  working-topsail  yard,  is  generally 
strengthened  amidships  by  battens  of  American  elm,  put  on  with  seizings. 
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The  diameter  of  a  spinnaker  boom  is  generally  from  '012  to  '014  of  its 
length,  and  the  diameter  at  the  ends  '85  of  the  g^reatest  diameter. 

A  great  many  contrivances  hare  at  varioos  times  been  introdnced  with 
a  view  of  lightening  spars ;  but  the  old-fashioned  "  gmwm  stick  "  has  not 
yet  been  displaced.  The  Black  Maria,  some  twcjpi^  odd  years  ago, 
appeared  with  "  built "  spars,  something  on  the  principle  of  a  cooper's 
cask ;  but  the  plan  gained  no  favour  among  English  yachtsmen.  Later — 
we  think  it  was  in  1863 — hollow  steel  spars  were  tried  in  England;  but, 
after  two  or  three  masts  were  carried  away  rather  suddenly,  funnel  masts 
were  unceremoniously  discarded  as  much  too  dangerous.  In  1868  someone 
proposed  the  boring  of  masts,  and  Mr.  Michael  Ratsey  was  commissioned 
to  bore  the  masts  and  bowsprit  of  the  Cambria.  The  boring  was  per- 
formed by  long  augers  inserted  at  either  end,  and  meeting  in  the  centre 
of  the  spar's  length.  The  *'  bore "  was  about  4in.  in  diameter,  and  no 
doubt  the  spars  were  very  much  reduced  in  weight  thereby.  The  Egeria 
afterwards  had  her  masts  bored ;  but  the  plan  was  speedily  condenmed,  as 
in  the  following  year  the  Cambria's  foremast-head  tumbled  off.  However, 
this  did  not  deter  the  owner  of  the  Cambria  trying  bored  spars  again ;  but 
Mr.  Katsey  thought  it  prudent  to  put  three  heavy  iron  bands  round  the 
mastheads  at  equal  intervals,  and  to  have  masthead  pendants,  in  addition 
to  the  usual  pendants  and  runners.  This  had  the  effect  of  strengthening 
the  mastheads ;  but  the  weight  of  material  used  in  so  strengthening  them 
was  equal  in  weight  to  the  centre  piece  which  had  been  abstracted  from  the 
spars;  and,  moreover,  the  greater  portion  of  the  weight  was  concen- 
trated at  the  masthead,  instead  of  being  distributed  throughout  the  whole 
length  of  the  spar.  Yachtsmen,  thereupon,  not  unnaturally  concluded 
that  no  benefit  was  to  be  derived  from  bored  spars;  but  the  Cambria 
continued  to  carry  them,  and  crossed  the  Atlantic  twice  with  them.  Last 
year  the  John  Harvey  Company,  of  Wivenhoe,  introduced  a  new  kind 
of  built  spar;  the  spar  was  sawn  through  its  whole  length,  and  a  piece 
taken  out  of  each  half,  tapering  to  correspond  with  the  tapering  of  the 
spar.  In  boring,  the  bore  was,  of  course,  of  uniform  diameter  throughout ; 
hence  the  weakness  at  the  mastheads.  The  John  Harvey  Yacht  Building 
Company,  before  putting  the  spars  together,  ploughed  and  tongued  each 
Hide,  and  then  bound  the  whole  together  with  iron  bands.  The  Miranda 
schooner  has  raced  throughout  two  seasons  with  a  bowsprit  made  in  this 
way,  and  in  heavy  weather.  The  spar  has  stood  well,  but  a  similarly  made 
main-boom  became  damaged  through  imperfect  fitting  at  the  sheet-strop. 


CHAPTER  IX. 
SELECTING   A   YACHT. 


In  selecting  a  yacht^  a  man^  as  in  making  other  purchases^  will  be  guided 
by  his  tastes  and  his  means.  If  he  is  really  fond  of  the  sea^  and  looks 
forward  to  the  sailing  with  the  professional  keenness  of  a  middy  or 
apprentice,  his  desire  will  be  to  get  something  which  he  can  manage 
himself.  If,  on  the  other  hand,  the  dawning  yachtsman  has  boundless 
wealth,  is  a  little  of  a  sybarite,  and  determines  to  spend  two  or  three 
months  afloat  because  it  is  the  fashion,  he,  too,  will  get  a  yacht  to  his 
taste ;  but  she  will  probably  be  a  big  stately  schooner,  or  an  equally  big, 
but  little  less  stately-looking  yawl,  as  big  cutters  are  no  longer  fashionable 
for  cruising. 

The  man  who  desires  to  eventually  become  a  thorough  yacht  sailor 
should  begin  his  apprenticeship  on  board  a  cutter,  and  she  will  not  be 
bigger  than  5,  10,  15,  or  20  tons.  If  she  is  as  big  as  10  tons,  he  should 
make  all  the  passages  in  her  when  shifting  ports,  and  not  bid  farewell 
to  her  at  one  pier  head,  and  welcome  her  arrival  from  another  pier 
head  at  the  next  watering  place  on  the  coast.  If  a  man  goes  about 
attended  by  the  uncomfortable  feeling  that  he  shirks  all  the  real  daring 
and  adventure  of  yacht  cruising  he  is  not  likely  to  make  a  perfect  yacht 
sailor;  as  sailing  in  ten  or  twenty  matches  during  a  summer,  and  sleeping 
in  a  snug  berth  in  smooth  water  for  a  couple  of  months  or  so,  are  of  little 
value  compared  with  the  under- way  drill  inseparable  from  making  passages, 
it  being  understood,  of  course,  that  the  owner  does  his  ''trick  at  the 
wheel.^'  But  it  is  not  only  the  ten-ton  ship  that  is  big  enough  to  convey 
the  manly  form  of  the  youthful  yachtsman  from  port  to  port ;  many  owners 
of  5-tonners  as  bold  as  Will  Watch,  ''take  the  helm  and  to  sea  boldly 
steer'';  and  these  are  the  ones  we  always  find  to  be  the  best  sailor-men, 
even  though  they  do  not  win  so  many  prizes.  Of  course,  living  in  a 
5-tonner  to  the  majority  of  yachtsmen  would  be  utter  misery,  and  perhaps 
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death.  The  bndding  yachtsman  has  been  in  the  habit,  pdiaps,  of  spending 
a  conple  of  hours  every  morning  over  his  toilet,  sorroanded  by  all  the 
loxuries  of  the  upholsterer's  art — velvet- pile  carpet,  satin  damask,  cheval 
glassen,  watercolour  drawings,  Dresden  china — and  perhaps  a  valet-de- 
chambre.  The  man  that  has  been  used  to  this  sort  of  thing  must  have 
the  big  schooner  or  yawl,  for  he  will  find  no  room  for  them  inside  a 
•Vtonner.  He  must  carry  his  clothes  in  a  bag,  or  cram  them  into  a  locker 
2ft.  by  Oin. ;  go  on  his  marrowbones  to  shave ;  into  the  sea  for  his  bath — 
it  is  only  one  step  and  overboard ; — and  if  he  is  addicted  to  cosm^que, 
he  will  probably  find  a  piece  of  "common  yellow"  a  good  substitute. 
The  cuLsine,  of  course,  would  not  be  such  as  would  raise  water  bubbles 
in  the  mouth  of  a  valetudinarian ;  the  carnivorous  propensity  will  mostly 
\)e  gratified  by  steak  which,  when  cut,  will  resemble  the  Mudhook  Yacht 
Club  burgee  of  rawje  et  noir ;  and  savoury  soups  and  Inscions  salmon  will 
l)e  luxuries  only  obtainable  in  "  canister  "  form.  With  all  this,  the  five- 
tons  man  will  very  rapidly  become  a  sailor,  and  the  little  ship  below  will  be 
as  neat  and  cosy  as  a  women's  boudoir ;  he  will  have  a  place  for  every- 
thing, down  to  a  housewife;  and  at  the  end  of  one  summer  there  will 
not  be  a  part  of  the  ship,  from  the  breast-hook  forward  to  the  trans<nn- 
frame  aft,  that  he  will  not  know  the  use  of. 

Of  course,  for  real  comfort  at  sea,  the  bigger  the  yacht  a  man  can 
afford  to  have  the  better ;  but  it  will  seldom  be  advisable  to  go  beyond 
'iOO  tons,  as  very  large  sailing  vessels  are  more  or  less,  according  to  sixe, 
unhandy  in  narrow  channels  and  crowded  roadsteads.  A  yacht  of  150 
tons  and  upwards  should  be  schooner-rigged;  and  we  are  inclined  to 
think,  if  her  size  reaches  300  tons,  or  say  120ft.  in  length  on  the  load 
water-line,  that  she  should  have  three  masts,  with  all  fore-and-aft  canvas. 
"  Square  rig  forward  "  is  generally  recommended  for  a  three-masted  vessel, 
as  square  topsails  may  be  of  occasional  use  in  backing  and  box-hauling, 
or  in  scudding  in  a  heavy  sea,  when  small  tiysails  set  on  the  lower 
masts  might  get  becalmed  whilst  the  vessel  was  between  the  crests 
of  two  seas;  but  the  extra  weight  aloft,  and  the  extra  gear,  are  to 
some  extent  a  set-off  against  these  advantages. 

A  yacht  from  150  to  80  tons  downwards  can  also  be  schooner-rigged, 
but  many  yachtsmen  prefer  the  yawl  rig  for  these  and  intermediate 
tonnages.  The  yawl  will  be  the  more  weatherly  craft,  will  reach  as  fast, 
and  be  faster  down  the  wind.  The  actual  weight  of  spars  will  be  less  for 
the  sail  area;  there  will  be  less  gear;  and  there  will  be  no  mainmast 
obtruding  in  the  main  cabin,  or  in  one  of  the  berths  abaft  it.  It  is 
undeniable,  however,  that  in  heavy  weather  the  schooner,  appropriately 
canvased,  is  a  very  easy  and  handy  vessel.    In  a  'Afresh  gale''  (see  "Winds" 
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in  the  Appendix)  she  would  be  under  main  trysail,  reefed  fore  staysail 
and  fourth  jib  (foresail  stowed) ;  a  yawl  under  similar  conditions  would 
have  main  trysail,  or  double-reefed  mainsail,  reefed  foresail,  and  fourth  jib, 
with  mizen  stowed,  and  would  be  quite  as  handy,  and  would  perhaps  lie-to 
a  little  more  quietly.  As  there  will  be  no  difference  in  the  number  of 
men  required  to  work  either  rig,  size  for  size,  we  are  on  the  whole  inclined 
to  think  that  the  yawl  rig  is  to  be  preferred  for  yachts  under  150  tons. 

But  the  yawl  for  comfort  must  be  the  real  thing,  and  not  merely  a 
big  cutter  with  a  long  counter,  and  a  mizen  mast  stepped  on  the  archboard 
for  the  sake  of  ^^  tonnage  allowance  for  rig/^  This  latter  class  of  yawl 
has  really  a  greater  weight  of  spars  in  proportion  to  sail  area  than  a  cutter. 
The  main  boom  is,  in  a  yacht  say  of  100  tons,  within  10ft.  or  lift,  as  long  as 
the  main  boom  of  cutters  of  equal  tonnage ;  the  mast  is  as  long,  the  bow- 
sprit is  as  long,  the  topmast  is  as  long,  the  gaff  is  generally  longer  in  propor- 
tion to  length  of  boom ;  and  the  weight  of  the  mizen-mast,  bumpkin,  yard, 
boom,  and  rigging  is  generally  about  ten  times  the  weight  of  the  extra 
length  and  extra  size  of  the  cutter^s  boom.  These  are  not  the  yawls 
that  have  an  advantage  over  even  large  cutters  for  comfort ;  and  the  mizen 
mast  is  often  stepped  in  such  an  insecure  manner  that  it  is  not  safe  to 
put  any  sail  on  it  in  a  real  blow,  when  it  might,  according  to  the  notions 
of  the  sailing  master,  save  the  crew  some  trouble  to  get  under  way  with 
mizen  and  head  sail  alone  instead  of  with  trysail.  Now,  the  modem 
racing  yawl  has  so  little  advantage  in  snugness  over  a  cutter  of  equal 
size^  that  our  advice  always  would  be,  for  racing — to  enjoy  the  spoH  with 
an  equal  amount  of  comfort — have  a  cutter  up  to  120  tons,  and  above  that 
tonnage  a  schooner — say  one  of  140  tons. 

But  the  cruising  yawl  proper  is  a  very  snug  vessel  indeed,  and  has 
nearly  all  the  good  qualities  of  a  cutter,  and  is  really  a  more  comfortable 
craft,  and  can  be  worked  with  fewer  hands,  which  of  course  means  with  less 
cost.  Her  mizen  mast  will  be  stepped  nearly  close  to  the  rudder  head, 
instead  of  at  the  extreme  end  of  the  counter ;  her  bowsprit  will  be  shorter 
and  lighter  than  the  bowsprit  of  a  similarly  sized  cutter  (see  page  71) ;  her 
mast  will  be  lighter  than  a  cutter's ;  and  so  will  her  boom,  gaff,  and  top- 
mast be  lighter.  Her  mizen  mast  will  be  so  stepped  that  it  will  be  safe 
in  the  most  violent  wind  storm  to  put  sail  upon  it ;  and  this  may  be  often 
of  real  advantage  in  clearing  out  fi*om  an  anchorage  in  a  huny. 

On  the  reduction  of  weight  of  spars  and  gear  the  advantage  of  the 
yawl  mainly  depends,  apart  from  the  assumed  advantage  of  having  the 
sails  more  subdivided  than  they  are  in  a  cutter. 

We  have  calculated  what  the  difference  in  the  cubical  contents  of  the 
spars  of  the  Eriemhilda  (100  touH)  would  be  if  she  were  changed  from 
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cutter  to  yawl^  her  length  of  mainmast  remaining  the  same.  Difference 
in  mast,  20  cubic  feet;  difference  in  bowsprit  (3ft.  shorter),  12  cubic  feet; 
difference  in  main  boom  (12ft.  shorter),  25  cubic  feet;  difference  in  main 
gaff,  4  cubic  feet — making  a  total  difference  of  61  cubic  feet,  or  one 
ton  weight.  The  topmast  would  remain  about  the  same.  The  bulk 
and  weight  of  mizen  spars  would  be  Gks  nearly  as  possible  Gks  follows  : 
mast,  16  cubic  feet;  boom,  4  cubic  feet;  yard,  3  cubic  feet;  boomkin, 
2  cubic  feet ;  or  a  total  of  25  cubic  feet,  making  a  net  reduction  of  about 
12cwt.  The  difference  in  the  weight  of  rigging  and  blocks  would  be 
from  4cwt.  to  5cwt.,  making  a  total  reduction  in  the  weight  of  spars  and 
rigging  of  about  17cwt.  The  removal  of  this  weight  would  bring  about 
nearly  2in.  difference  in  the  vertical  position  of  the  centre  of  gravity  of 
the  yacht,  and  would  be  equal,  so  far  as  influencing  her  stiffness  went, 
to  the  taking  of  2  tons  of  lead  from  the  top  tier  of  ballast  inside  and 
putting  it  under  the  keel  outside.  The  effect  of  the  reduced  spars  on 
the  momentum  acquired  during  pitching  will  be  mainly  governed  by  the 
reduction  made  in  the  bowsprit ;  that  is,  by  the  influence  that  reduction 
has  on  the  longitudinal  radius  of  gyration.  To  reduce  the  momentum  to 
its  utmost  limit,  the  bowsprit  should  be  reefed  close  in,  and  mizen  mast 
unstepped  and  stowed  amidships. 

To  what  extent  the  bowsprit  of  a  yawl  is  reduced  in  comparison  to 
a  cutter^s  may  be  gathered  from  the  following ''  facts.^'  The  yawl  Florinda, 
138  tons,  has  a  36ft.  bowsprit  outboard;  the  yawl  Corisande,  153  tons, 
has  36ft.  bowsprit  outboard;  the  cutter  Oimara,  162  tons,  has  a  47ft. 
bowsprit  outboard;  the  cutter  Kiiemhilda,  106  tons,  36ft.;  the  cutter 
Vol-au-vent,  104  tons,  34ft.;  the  cutter  Formosa,  102  tons,  34ft.  It  is 
thus  apparent  that  a  yawl  has  nearly  20  per  cent,  less  bowsprit  than  a 
cutter.  With  regard  to  the  length  of  main  boom,  we  can  state  that 
Florinda  would  have  15ft.  more  boom  as  a  cutter,  and,  although  with 
that  extension  her  calculated  centre  of  effort  would  (minus  the  mizen) 
be  shifted  l*6ft.  farther  forward,  yet  would  she  require  a  bigger  jib  when 
sailing  by  the  wind.  To  turn  Vol-au-Vent,  Kriemhilda,  or  Formosa  into 
yawls  under  the  existing  T.B.A.  rule,  lift,  of  the  main  boom  of  each 
would  have  to  be  cut  off,  and  then,  in  spite  of  the  presence  of  a  mizen, 
3ft.  or  4ft.  of  the  bowsprit  would  have  to  follow.  As  a  proof  of  this 
it  can  be  mentioned  that  eight  or  nine  years  ago,  the  Hirondelle  was 
converted  to  a  yawl,  but  her  bowsprit  was  not  reduced,  and  it  was  found 
necessary  to  sail  her  with  it  reefed  in  to  the  first  or  second  fid,  and  even 
then  she  was  by  no  means  troubled  with  weather  helm. 

It  will  be  gathered  that  the  advantages  of  a  yawl  are  mainly  dependent 
on  the  general  weight  of  her  spars  and  rigging  being  less  than  are  the 
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weight  of  the  spars  and  rigging  of  a  similarly  sized  cutter.  Taking  a  cutter 
and  merely  reducing  her  boom  in  lengthy  whilst  all  her  other  spars  and  her 
rigging  and  blocks  remain  unaltered^  and  encumbering  her  with  a  mizen^ 
would  be  no  advantage  at  all^  either  for  racing  or  cruising;  in  &ct,  the 
mixen  would  far  exceed  in  weight  the  trifling  reduction  that  had  been  made 
in  the  main  boom ;  hence  many  *^  conTerted  cutters  "  are  &ilures  as  yawls. 
Neither  has  a  racing  yawl,  as  frequently  sparred  up  to  the  present  Y.B.A. 
main-boom  regulation,'!'  any  advantage  in  point  of  weight  of  spars  and 
rig^ng  over  the  weight  of  spars  and  rigging  of  a  similarly  sized  cutter — 
there  are  exceptions  of  course — and  it  could  not  be  expected  that  such 
a  yawl  would  obtain  any  advantage,  even  with  rig  allowance,  in  competitive 
sailing,  so  far  as  sailing  by  the  wind  goes.  Down  the  wind  and  along 
the  wind  the  inferiority  is  less  patent,  and  occasionally  a  heavily  sparred 
yawl,  with  her  rig  allowance,  will  beat  the  cutter. 

Allowing — afl  there  is  not  the  least  doubt  about  the  matter — that  a 
judiciously  sparred  racing  or  cruising  yawl  has  less  weight  of  spars  than  a 
cutter  of  similar  tonnage,  we  come  to  the  consideration  of  the  usefulness  of 
the  mizen  sail.  About  this  matter  opinions  will  widely  differ.  For  sailing 
to  windward,  most  sailors  will  agree  that  the  mizen  sail  is  not  worth  its 
attendant  weight  of  spars  and  rigging ;  but  as  to  the  extent  it  affects  the 
handiness  of  the  craft  there  will  be  no  such  agreement.  In  1875  the 
Qimara  was  converted  to  a  yawl  for  her  winter  cruise  to  the  Mediterranean; 
but,  before  she  was  clear  of  the  Clyde,  the  mizen  went  by  the  board.  She 
proceeded  without  a  mizen,  and  with  her  yawl  boom  sailed  all  over  the 
Mediterranean,  and  for  two  seasons,  in  a  similar  guise,  cruised  in  British 
waters.  Her  sailing  master  informed  us  that  he  never  felt  the  want  of  the 
mizen  in  any  weather  that  he  encountered ;  and  this  is  conceivable  when  we 
consider  that  generally,  in  heavy  weather,  the  first  sail  to  stow  on  board  a 
yawl  is  the  mizen.  This  brings  us  to  consider  whether,  after  all,  the 
advantages  of  the  yawl  are  not  entirely  dependent  upon  her  resemblance  to 
a  very  reduced  cutter,  with  short  boom  and  bowsprit;  and  whether  the 
advantages  would  not  be  increased  by  the  absence  of  the  mizen  altogether? 
The  fact  that  the  mizen  can  be  stowed  in  bad  weather,  to  avoid  reefing  the 
mainsail,  is  hardly  an  argument  in  favour  of  having  one ;  and,  as  what  may 
be  termed  its  active  advantagfes  in  affecting  the  handiness  of  a  vessel  are 
not  of  much  importance,  we  think  that  the  "  reduced  cutter,"  as  before 
hinted,  has  all  the  advantages  of  a  yawl  without  the  incumbrance  of  a 

*  Owing  to  the  alteration  in  the  manner  of  taking  length,  the  present  regulation  as  to  yawls* 
main  booms  is  that  it  shaU  not  extend  more  than  two-fifths  of  the  beam  abaft  the  stem  end  of 
the  load  water-line,  instead  of  one-fifth  the  beam  abaft  the  stempoit  on  deok.  This  regulation 
will  oanse  some  yawls  to  reduce  their  main  booms  a  trifle,  whilst  others  will  be  able  to  lengthen 
them  a  little. 
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mizen.  Of  course^  a  cutter  with  her  main  boom  inside  her  taffrail  is  not  a 
very  sightly  craft ;  but  with  the  boom-end  plumb  with  the  taffrail,  and 
bowsprit  proportionately  shortened,  the  beauty  of  the  cutter  rig  would  not 
be  outraged,  and  the  general  weight  of  spars,  rigging,  and  blocks  could  be 
very  much  less  than  the  weight  of  spars  of  a  yawl  with  similar  sail  area. 
However,  in  a  ftishionable  cutter,  where  the  tonnage  approaches  100  tons, 
the  main  boom  becomes  a  very  awkward  stick  to  handle,  and  for  cruising 
there  is  not  the  smallest  doubt  that  a  yawl  of  80  or  100  tons  with  a  main 
boom  plumb  with  the  rudder  head  is  a  much  more  comfortable  craft  to 
work  than  a  cutter  of  similar  tonnage.  We  have  evidence  of  the  objection 
taken  to  long  booms  in  the  case  of  the  large  pilot  vessels  and  fishing 
vessels,  Gks  whilst  they  are  invariably  cutter-rigged  up  to  about  80  tons, 
we  find  that  the  schooner  rig  is  preferred  above  that  tonnage. 

A  modification  of  the  ketch  rig  is  much  in  use  by  coasters,  and  we 
have  often  heard  it  recommended  as  superior  to  the  yawl  rig ;  but 
with  this  we  do  not  agree,  as,  owing  to  the  narrowness  of  the  mainsail, 
there  is  no  rig  which,  area  for  area,  yields  such  a  heeling  moment  as  does 
the  ketch  rig.  The  final  conclusion  which  we  arrive  at  is  that,  for  the  yawl 
to  possess  any  advantages  over  a  snug  cutter,  she  must  be  very  judiciously 
sparred,  and  it  should  be  always  recollected  that  the  mere  &ct  of  carrying 
a  mizen  does  not  make  a  comfortable  sea  boat.  The  yawPs  mast  can  be  a 
trifle  less  in  diameter  than  a  cutter's  (we  are  assuming  that  the  sail  area  is 
to  be  nearly  equal),  the  bowsprit  can  be  very  much  less,  the  boom  can  be 
very  much  less,  and  so  can  the  gaff ;  the  standing  and  running  rigging  can 
be  lighter,  and  so  can  be  the  blocks ;  but  great  care  should  be  taken  that 
the  spars  and  rigging  of  the  missQu  do  not  exceed  the  total  reduction  that 
has  been  made  in  the  weight  of  the  main  spars  and  rigging.  The  weight 
of  mizenmast  and  rigging  on  the  counter  will  not,  it  is  true,  punish  a  vessel 
like  a  heavy  bowsprit  outside  the  stem ;  but  it  must  be  remembered  that 
almost  the  sole  advantage  of  a  yawl,  so  &r  as  behaviour  in  a  sea  goes, 
depends  upon  her  total  weight  of  spars  being  less  than  would  be  the  total 
weight  of  spars  of  a  cutter  with  a  similar  sail  area.  The  supposed  require- 
ments of  a  racing  yawl  are  incompatible  with  the  advantages  generally 
claimed  for  the  rig ;  it  is,  however  some  satis&ction  to  know  that  the  yawls 
which  have  hitherto  been  most  successful  are  those  which  have  been  sparred 
and  rigged  with  an  intelligent  appreciation  of  the  conditions  upon  which 
those  advantages  depend.  Apart  from  behaviour  in  a  sea,  the  principal 
advantage  of  the  yawl  rig  is  that,  even  if  her  spars  as  a  whole  be  equal  in 
weight  to  those  of  a  cutter  of  similar  size,  she  can  be  handled  with  a 
smaller  crew ;  but  this  advantage  will  not  be  very  apparent  until  70  or  80 
tons  are  reached. 
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A  snag  cutter  of  80  tons  can  be  as  easily  handled  and  as  cheaply 
worked  (six  A.B/8  would  be  required  for  either)  as  a  yawl  of  80  tons,  and  a 
cutter  should  be  preferred  on  account  of  her  grand  sailing  qualities.  The 
line  is  drawn  at  80  tons  for  this  reason :  a  gig's  crew  must  be  had  out  of 
either  yawl  or  cutter,  and  if  four  hands  be  taken  away  in  the  gig,  two  will  be 
left  on  board  to  work  the  yacht  with  captain  and  mate ;  and  even  a  60-tonner 
cannot  very  well  do  with  less  than  six  A.B/s  for  the  reason  just  g^ven.  But, 
whereas  six  men  may  work  an  80-tonner,  whether  cutter  or  yawl,  six  would 
be  hardly  enough  for  a  100-tons  cutter,  although  they  might  be  quite  equal 
to  a  yawl  of  that  tonnage;  and  moreover,  if  there  was  anything  like  a 
breeze,  and  four  men  had  to  leaye  the  cutter  in  the  gig,  it  would  be  hardly 
prudent  to  leave  the  sailing  master  and  mate  with  two  men  only  on  board. 

Of  all  the  rigs  which  the  ingenuity  of  man  has  devised,  not  one  is 
equal  to  the  cutter,  whether  for  clawing  to  windward,  reaching  along  the 
wind,  or  running  down  wind.  A  cutter  with  a  true  wind  will  beat  as  far 
to  windward  inadayasayawl  will  in  a  day  and  aquarter;  will  walk  off 
with  a  light  air  when  the  medley-rigged  craft  is  as  good  as  brought  up ; 
and  in  a  breeze  under  topsail  is  even  more  comfortable  and  easy  than  the 
yawl.  But  the  cutter  must  be  snug ;  there  must  be  no  aping  the  racing 
cutter,  and  all  the  spars  must  be  pretty  nearly  reduced  to  the  dimensions 
of  the  yawl :  that  is,  the  boom  end  must  about  plumb  the  taffrail ;  the 
bowsprit — say  for  a  100-tonner — must  only  be  about  eighteen  inches  longer 
than  the  yawPs ;  the  mast  must  only  be  a  little  heavier;  the  topmiist  must 
be  no  longer ;  and  the  gaff  must  be  in  due  proportion  to  the  boom.  A 
common  argument  in  &vour  of  yawls  as  against  cutters  is  this  :  a  racing 
cutter  of  80  tons  is  said  to  be  an  expensive  vessel  to  work,  is  an  awkward 
vessel  to  tackle  in  a  sea,  and  is  wet  and  uncomfortable,  therefore  do  not 
have  a  cutter.  But,  on  the  other  hand,  if  you  wish  to  do  a  little  racing 
without  sacrificing  comfort  or  incurring  expense  you  are  disinclined  to, 
have  a  yawl  of  80  tons ;  the  allowance  for  rig  will  put  the  vessel  on  an 
equality  with  the  cutter,  and  she  will  win  plenty  of  prizes;  this  means 
that,  in  the  yawl  rig  a  really  comfortable  cruizer  can  be  had  combined 
with  qualities  good  enough  for  racing  successfully. 

There  is  possibly  a  very  great  delusion  about  this.  A  yawl  to  be  a 
successful  racer  must  be  ballasted  and  canvassed  pretty  much  as  a  cutter 
of  equal  size,  and  the  expense  of  racing  such  a  yawl  will  differ  very  little 
from  that  of  racing  a  cutter ;  probably,  tonnage  for  tonnage,  the  expense 
would  be  the  same.  There  is  as  much  difference  between  a  cruising  yawl 
and  a  racing  yawl  as  there  is  between  a  cruising  cutter  and  a  racing  cutter, 
and  it  is  a  great  mistake  to  suppose  that  a  racing  yawl  includes  the 
comforts  of  a  good  cruising  cutter  of  equal  size. 
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The  ultimate  conclusion  is,  that  the  particular  rig  will  depend  upon  the 
size  of  the  yacht,  and  for  cruising  the  rig  should  be :  cutter  up  to  80  tons  ; 
yawl  from  80  to  1 50  tons  ;  schooner  above  that  tonnage. 

In  deciding  on  a  yacht  for  racing,  the  first  thing  to  exercise  the  mind 
is,  of  course,  which  is  the  best  size  to  have  ?  A  builder  will  not  unnaturally 
recommend  something  very  large— something  that  one  can  live  in  with 
comfort  and  with  all  the  luxuries  of  shore  life,  and  at  the  same  time  strike 
an  imposing  figure  in  the  yachting  world.  But,  as  a  rule,  very  large  craft 
are  disappointing.  If  a  schooner  is  decided  upon,  it  will  be  best  not  to  go 
much  beyond  200  tons;  and  a  yawl  should  not  exceed  150  tons,  nor  a 
cutter  120  tons.  It  can  be  argued  that  years  ago,  in  the  latter  half  of  last 
century  and  at  the  commencement  of  this,  very  large  cutters,  sometimes 
exceeding  200  tons,  were  afloat,  and  were  so  much  superior  in  every  good 
quality  which  a  sailing  vessel  should  have,  that  they  were  always  referred 
to  with  pride  as  the  "  national  rig.*'  This  is  very  true ;  but  the  200-tons 
cutter  of  fifty  years  ago  was  a  very  different  kind  of  craft  from  what  a 
200-tonner  of  the  present  day  would  be.  These  old  cutters  were  only  about 
80ft.  long  on  the  load  line,  with  an  extreme  beam  of  25ft. ;  they  had  taunt 
masts,  and  what  appeared  to  be  long  main  booms,  as  so  much  projected  over 
the  taffrail  aft ;  but  in  fact  their  main  booms  were  comparatively  short — about 
65ft.,  or  no  longer  than  Kriemhilda's,  which  we  reckon  as  of  only  106 
tons.  A  200-tons  cutter,  built  according  to  existing  ideas  as  to  proportion  of 
beam  to  length,  would  be  a  very  different  kind  of  ship  indeed ;  she  would 
be  about  100ft.  long,  and  have  no  more  than  22ft.  beam ;  but,  instead  of 
being  weighted  with  stone  for  ballast,  she  would  carry  probably  100  tons  of 
lead|  and  her  main  boom  would  be  at  least  80ft.  long.  Having  had  some 
ozperience  in  handling  a  cutter's  main  boom  that  was  a  little  over  70ft.  in 
length,  we  are  quite  of  opinion  that  a  200-tons  cutter,  or  even  one  of  150 
tons  of  the  modem  school,  is  not  a  desirable  kind  of  racing  craft;  and  120 
tonii— which  means  about  90ft.  length  of  load  line,  or  more  than  the  length 
of  the  old  Alarm  when  she  was  a  193- tons  cutter — is  quite  a  prudent  limit 
to  itrike. 

But  a  man  may  be  uninfluenced  by  considerations  of  size,  comfort, 
prudence,  or  cost ;  he  may  simply  want  to  shine  as  the  owner  of  a  successful 
VHciug  craft,  and  pile  up  a  huge,  if  almost  meaningless,  heap  of  prizes  in 
ona  yoar.  If  iuch  is  the  desire,  search  must  be  made  amongst  the  records 
of  matobeti  nailed  during  the  last  decade,  and  little  difficulty  will  be  found 
in  coming  up  with  the  magic  size  for  prize-winning.  So  far  as  the  record 
of  the  Uuit  decade  goes — or,  indeed,  the  record  of  the  last  thirty  years 
might  be  taken — we  think  there  is  not  much  doubt  that  the  most  useful  size, 
NO  for  HA  cutters  are  concerned,  for  successful  racing,  has  been  60  tons  or 
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near  that  tonnage.  Mosquito^  Yolante,  Fiona^  Vanguard^  lona^  Neva^  have 
achieved  more  in  the  way  of  prize-winning  than  any  of  the  same  rig  of  100 
tons  and  apwards ;  but  within  the  last  four  years  the  60-tons  racer  has 
almost  disappeared,  and  the  lOO-tonners  have  constantly  proved  quite  equal  to 
the  time  allowance  they  have  to  concede  whenever  in  competition  with  yachts 
of  inferior  size.  Evidence  was  afforded  a  few  years  since  that  this  condition 
of  things  might  arise.  In  1873  the  Kriemhilda,  of  106  tons^  in  the  face  of 
almost  unexampled  competition,  won  more  than  any  cutter  had  previously 
done,  and  the  brilliancy  of  the  achievement  was  enhanced  by  the  circum- 
stance that,  excepting  on  two  occasions,  she  won  a  first  prize  every  time  she 
started,  and  came  in  first  every  time  but  once,  and  all  the  matches  were 
sailed  in  good  breezes.  This  latter  circumstance  somehow  appears  to  have  a 
great  deal  to  do  with  a  big  vessel's  success ;  and  if  there  has  been  a  succession 
of  light  baffling  winds  during  the  summer,  it  is  generally  found  that  the 
smaller  vessels  have  come  off  the  best,  so  &r  as  prize-winning  goes.  It  is 
therefore  still  quite  possible  that,  for  competition  in  the  large  class,  a  cutter 
of  from  60  to  80  tons  should  be  chosen,  as  the  probability  is,  if  the  vessel  be 
a  good  one,  such  as  Batsey  or  Fyfe  builds,  that  a  very  valuable  amount  of 
plate  will  be  collected.  On  the  other  hand,  more  eclat  naturally  attends 
the  successes  of  a  big  craft :  she  is  generally  ahead  of  the  fleet — and  the 
sympathies  of  the  crowd  invariably  go  with  the  leading  craft ;  and  if  she  wins 
(say  from  a  60-tonner),  she  is  almost  certain  to  be  three  or  four  miles  ahead 
at  the  finish.  This  feature  in  itself  is,  no  doubt,  a  most  impressive  one, 
both  on  the  owner  and  on  the  spectator ;  and  there  can  be  no  question  about 
the  edat  of  winning  with  a  100-tonner  eclipsing  the  splendour  of  winning 
with  a  60-tonner.  This  certainly  is  the  vanity  of  the  thing ;  but  there  are 
vanities  in  sport  as  there  are  in  other  occupations,  and  if  it  is  a  man's 
vanity  not  only  to  win  prizes,  but  to  revel  in  the  glory  of  ''  coming  in 
firsf  in  the  cutter  class,  then  he  must  have  a  vessel  of  100  tons  or  120 
tons.  If,  on  the  other  hand,  his  vanity,  if  more  peculiar,  is  less  ambitious 
— ^is  to  win,  one  way  or  another,  the  greatest  number  and  the  greatest  value 
of  prizes— then  he  may  have  his  wish  gratified  by  owning  a  yacht  not 
larger  than  80  tons  nor  smaller  than  60  tons. 

Cutter  racing  is  not  confined  to  60-tonners  nor  to  lOO-tonners. 
Within  the  last  ten  years  classes  have  sprung  up,  and  no  class  has  earned 
more  laurels  than  the  40-tonner8.  Three  builders — Hatcher,  Fyfe,  and 
Katsey — ^have  made  this  class,  and  hitherto  no  other  builder  has  been  able 
to  compete  with  the  productions  of  these  famous  constructors.  For  real 
sport,  there  is  not  much  doubt  that  the  40-tonners  are  to  be  preferred  to 
the  vessels  in  the  larger  class :  there  is  no  time  allowance ;  the  exact 
merits  of  the  vessels,  and  of  their  handling,  are  easily  read;  and,  as  a 
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rule,  the  winning  Teasel  can  only  arriye  first  at  the  goal  by  contesting  every 
inch  of  water  sailed  through.  An  attempt  was  made  five  or  six  years  ago 
to  establish  a  60-tons  class^  but  it  was  unsuccessful^  mainly  because  sailing 
committees  did  not  promptly  stop  the  introduction  of  vessels  which  were  a 
few  tons  over  the  class.  However^  we  do  not  think  a  60-tons  class  was  much 
to  be  admired,  and  probably  a  class  of  80-tonners  would  have  been  more 
successful.  With  regai-d  to  the  40-tonner8,  a  man  fond  of  the  sport  need 
have  no  hesitation  about  building  for  their  class  :  if  he  succeeds  in  heading 
the  class,  he  will  have  performed  a  very  imposing  feat ;  and,  under  any 
circumstances,  if  a  vessel  is  "  built  up  to  the  class,''  he  is  certain  to  have 
most  lively  sport  from  beginning  to  end,  and  will  become  acquainted  with 
the  art  of  yacht  sailing  in  the  very  best  school.  Some  gentlemen  keep 
40-tonner8  for  the  love  of  the  sport  of  racing  them,  and  live  in  large 
comfortable  cruising  schooners  during  their  season  afloat;  however,  if  a 
man  has  not  too  much  money,  he  will  find  a  40-tonner  comfortable  enough, 
and  his  sailing  master  will  seldom  report  the  weather  too  bad  to  show  out 
of  port  in. 

The  20-tons  class  is  a  yery  numerous  one,  but  improvement  so  far 
appears  to  be  at  a  standstill,  inasmuch  as  the  Vanessa,  built  in  1873,  and  as 
yet  unaltered,  has  matched  all  comers  up  to  the  end  of  last  season  (1878) ; 
and  in  no  class  is  competition  more  keen  than  in  this,  and  if  it  would  be 
hard  to  put  a  vessel  in  the  40-tons  class  that  would  come  out  with  the 
longest  string  of  winning  flags  at  the  end  of  the  season,  it  would  be  even 
a  little  more  difficult  to  do  so  in  the  20-tons  class.  It  is  not  likely  that 
anyone  would  "  yacht ''  in  a  20-tonner  for  the  sake  of  the  mere  repute  of 
owning  a  yacht;  a  man,  to  own,  race,  and  liye  in  one  of  these  craft,  must 
love  the  art  of  sailing,  be  enthusiastic  in  competition,  and  think  of  gaining 
the  honours  of  the  match  by  sheer  hard  sailing,  and  not  of  getting  the 
prize  by  fluking  or  wrangling.  This  also  must  be  said  of  the  10-tons  class 
and  the  5-tons  class ;  and  so  long  as  these  small  classes  exist,  so  long  will 
there  be  evidence  that  love  of  the  art  of  yacht  sailing  is  one  of  the  most 
striking  characteristics  of  the  British  gentleman.  Some  men,  of  course, 
revel  in  the  passive  pleasure  of  sailing  about  in  a  yacht,  without  knowing 
anything  or  caring  anything  about  the  mariner's  art,  just  as  some  men  will 
derive  pleasure  from  riding  on  the  back  seat  of  a  drag,  and  knowing  and 
caring  nothing  about  the  tooling  of  the  cattle  in  front  of  him.  These 
are  the  gentlemen  whose  yachts  we  meet  and  hear  of  in  all  sorts  of  out-of- 
the-way  ports ;  and  as  they  make  ^*  life  on  the  ocean  wave  "  as  pleasant  as 
it  is  possible  to  make  it,  be  assured  that  they  are  agreeable  men  to  cruise 
witlu 

A  few  words  should  be  here  interpolated  about  the  15-tonnerB.    Seven 
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or  eight  years  ago  they  were  certainly  a  favourite  class,  but  the  20^s,  lO's, 
and  5'b  have  ahnost  dispossessed  them  in  favour.  However,  most  of  the 
15-tonners  that  have  been  known  to  fame — such  as  Dudu,  Queen  Ildegonda, 
Satanella,  Torch,  Fairlie,  Glide — are  still  in  existence ;  and,  as  this 
fleet  is  being  augmented  by  three  new  craft,  the  class  shows  signs  of 
revival.  The  class  is  recognised  by  the  Y.R.A.,  and  a  great  many  contend 
that  it  should  have  been  encouraged  instead  of  the  lO-tons  class.  There 
can  be  no  doubt  that  a  15-tonner  is  a  more  comfortable  cruising:  craft  than 
a  lO-tonner^  and  the  expense  of  working  the  former  need  be  but  a  trifle 
more  than  that  of  working  a  10-tonner;  and,  as  the  modem  15-tonner, 
as  exemplified  in  the  Maggie,  has  all  the  accommodation  of  a  20-touner  of 
ten  years  ago,  it  would  not  be  surprising  if  we  found  the  lO-tons  class 
giving  way  to  it. 


CHAPTER   X. 
EXAMINATION   OF  THE   YACHT. 


Having  decided  upon  the  size  of  the  yacht,  the  next  step  will  be  to  find 
a  suitable  one  of  that  size.  If  the  intending  purchaser  advertises  his 
wants,  he  is  certain  to  have  a  great  many  vessels  offered  him,  and  all  will 
be  highly  recommended  by  the  agents  of  the  vendors ;  each  vessel  will  be 
the  best  sea  boat  of  her  tonnage,  the  strongest  built,  the  best  found,  and 
the  handsomest ;  and,  moreover,  the  present  owner  is  almost  certain  to  have 
i-ecently  spent  several  hundred  or  thousand  pounds  upon  her  reconstruction 
or  redecoration.  The  intending  purchaser  will  be  delighted;  and,  after 
having  got  through  particulars  of  the  yachts  which  have  been  offered 
for  sale,  something  like  bewilderment  will  naturally  follow,  and  the  task  of 
making  a  final  selection  will  be  a  little  difficult.  The  best  plan  will  be  to 
begin  with  treating  all  the  answers  as  mere  information  of  vessels  for  sale. 
Find  out  when  they  were  built,  and  by  whom,  from  Lloyd^s  Register,*  and 
if  those  that  seem  unobjectionable,  so  &r  as  age  is  concerned,  are  suitable 
also  in  price,  go  to  see  them.  Then,  if  one  appears  to  be  in  every  way  a 
desirable  craft,  bid  for  her, "  subject  to  a  survey  and  inspection  of  inventory, 
showing  her  hull  and  equipment  to  be  in  a  seaworthy  and  thoroughly  satis- 
factory condition.''  It  will  always  be  necessary  to  have  a  vessel  surveyed 
before  completing  a  purchase,  unless  it  is  found  by  Lloyd's  Register  that  the 
yacht  is  quite  new,  or  has  recently  been  surveyed.  If  a  survey  be  required 
it  will  be  performed  upon  application  by  one  of  Lloyd's  surveyors,  or  by  a 
yacht  builder ;  but  if  a  builder  be  employed,  it  will  be  well  not  to  have  the 
one  that  built  the  vessel,  as  he  may  not  unnaturally  incline  towards  making 
a  more  &vourable  report  on  her  condition  than  the  circumstances  may 
warrant.  The  fee  for  surveying  will  probably  be  five  guineas,  with 
travelling  expenses. 

*  Lloyd's  Sooiety  for  the  Begistratioii  of  Ships  (White  Lion-ooart,  Cornhill)  issue  a  special 
book  for  yaohts,  stating  iheir  tonnage,  when  and  how  bnUt,  when  altered,  when  repaired,  when 
last  smreyed,  and  all  information  that  it  is  neoessaiy  to  poesess. 
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A  man  may  perhaps  desire  to  act  as  his  own  surveyor ;  if  he  does,  he 
wiU  act  very  unwisely,  as  it  is  only  by  long  experience,  and  a  perfect 
knowledge  of  the  construction  of  vessels  and  of  the  strains  they  are  subject 
to,  that  a  man  can  become  competent  for  such  surveys.  Nevertheless,  as 
the  yachtsman  who  takefe  to  the  sport  enthusiastically,  and  with  a  resolve 
to  be  "  thorough,^'  will  necessarily  want  to  know  in  a  general  kind  of  way 
the  "  marks  "  to  distinguish  a  good  vessel  from  a  bad  one,  some  instruction 
must  be  given  him. 

In  the  first  place  as  to  age.  Speaking  generally,  a  yacht  should 
not  be  more  than  twenty  years  old;  we  do  not  mean  that  all  yachts 
upwards  of  that  age  should  be  broken  up  or  sold  into  the  coasting,  or 
fishing,  or  piloting  trade ;  but  that  yachts  so  old  as  twenty  years  should 
be  put  through  a  very  searching  survey.  Yachts  seldom  are  broken  up, 
and  their  fate  is  to  lie  year  after  year  in  mud  docks  for  sale,  and  till 
they  are  far  on  the  shady  side  of  thirty.  Do  not  be  tempted  by  cheap- 
ness into  buying  one  of  these ;  it  would  certainly  end  in  mortification 
and  disappointment.  If  the  vessel  were  merely  patched  up  with  oakum 
and  paint,  she  would  be  a  perpetual  trouble  and  expense ;  and  if  repaired 
or  renewed  as  she  ought  to  be,  a  new  vessel  had  much  better  be  built, 
as  it  would  be  cheaper  in  the  end. 

Therefore  do  not  buy  a  thirty-year  old  vessel,  and  one  so  old  as  twenty 
years  should  only  be  selected  with  very  great  caution ;  the  condition  of 
such  an  old  craft  will  depend  upon  the  way  she  has  been  used  and 
''  kept  up,^'  and  upon  the  amount  of  repairs  and  "  renewing  ^^  she  has 
ondergone.  For  instance,  some  vessels  at  the  end  of  fifteen  years  are 
stripped,  newly  planked,  and  decked,  and  all  doubtful  timbers  and  beams 
replaced  by  new ;  such  a  craft  would  be  good  for  another  ten  years  without 
further  outlay,  and  she  might  be  bought  with  as  much  confidence  as  a 
perfectly  new  vessel.  Or  if  the  yacht  was  originally  well  built  in  the  best 
manner  by  one  of  the  best  builders  she  may  at  the  end  of  fifteen  years 
reqtdre  neither  new  plank  nor  new  frames,  but  if  she  has  seen  much  service 
she  is  almost  certain  to  require  new  decks.  The  condition  of  a  yacht 
at  the  end  of  fifteen  years  will  very  greatly  depend  upon  the  quality  of 
the  materials  used  in  her  construction,  upon  the  sizes  of  the  timbers  and 
their  disposition,  and  upon  the  thickness  of  the  planking,  and  upon  the 
strength  of  the  fastenings.  Some  idea  of  what  these  should  be  can  be 
gleaned  from  the  tables  (given  farther  on)*  compiled  from  the  practice 
of  the  best  builders  of  yachts.  The  timbers  (called  also  frames,  and  first, 
second,  and  third  futtocks,  where  the  lengths  of  the  frames  are  in  two, 
three,  or  more  pieces)  will   be   "  double,''  that   is,  two   timbers  will   be 

^  See  also  Lloyd's  Boles  in  the  Appendix. 
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placed  close  together,  or  nearly  close  together,  and  act  as  one  frame.  Then 
there  will  be  a  space,  and  hence  '^  timber  and  space  *'  means  the  distance 
from  the  centre  of  one  double  frame  to  the  centre  of  another.  Some 
buildera  do  not  place  the  timbers  of  a  double  frame  quite  close  together,  as 
some  ventilation  is  considered  a  good  thing ;  but  greater  strength  is  obtained 
if  the  timbers  of  each  double  frame  are  close  together,  and  the  general 
practice  is  to  so  place  them  close  together. 

Occasionally  a  single-framed  vessel  is  to  be  met  with — that  is,  instead 
of  two  timbers  being  worked  closed  together  to  form  one  almost  solid 
frame,  one  single  timber  forms  each  frame,  placed  at  regular  intervals. 
These  vessels,  unless  the  timbers  are  of  superior  size  and  placed  very  close 
together,  should  be  regarded  with  great  suspicion ;  the  space  from  centre 
to  centre  of  the  timbers  should  be  at  least  25  per  cent,  less  than  in  a  double- 
framed  vessel,  and  the  sizes  should  be  15  per  cent,  greater ;  and  if  the  timbers 
are  too  long  to  be  all  in  one  piece,  the  '^  shifts  "  or  lengthening  pieces  of 
the  timbers  should  be  so  arranged  that  two  shifts  never  come  on  the  same 
horizontal  line  in  adjoining  timbers.  In  almost  all  vessels  the  frames  of  the 
bow  forward  of  the  mast  are  single,  and  in  some  old  vessels  these  bow  frames 
might  be  found  to  be  of  fir;  these  frames  will  require  a  great  deal  of  inspection 
and  pricking.  Some  20-tonners  which  we  have  met  with  have  had  single 
frames  12in.  from  centre  to  centre  in  the  middle  of  the  vessel,  these  frames 
extending  over  a  distance  equal  to  half  the  length  of  the  vessel;  similar 
frames  were  used  in  the  bow  and  stem,  but  the  spacing  was  increased  to 
16in.  There  does  not  appear  to  be  any  objection  to  this  plan,  and  it  has 
a  slight  advantage  in  weight  of  timber.  A  plan  adopted  by  Mr.  Alex. 
Richardson  in  framing  the  10-tonner  Lily  was  as  follows:  Sawn  frames 
(4^in.  by  2in.  under  platform,  tapering  to  2^in.  by  2in.  under  deck)  were 
spaced  3ft.  apart,  and  between  each  pair  of  these  were  three  steamed 
timbers  2in.  by  l^in. ;  this  framing  has  stood  fairly  well,  and  for  lightness 
could  be  recommended.  The  Harvey  Ship  and  Yacht  Building  Company 
use  alternate  sawn  and  steamed  frames,  with  a  double  skin.  This  plan 
has  now  had  a  fair  trial,  and,  so  far  as  the  experience  of  five  years  goes, 
it  appears  likely  to  be  very  durable,  and  has  an  advantage  in  lightness. 
In  i*egard  to  ''  materials,''  all  the  frames  should  be  of  oak  and  so  should 
be  the  stem  piece,  stem  post,  dead  woods,  knight  heads,  apron,  beams, 
shelf,  bilge  strakes,  and  keelson ;  the  keel  will  generally  be  found  to  be 
either  English  or  American  elm.  The  garboard  strakes  are  generally 
of  American  elm,  and  it  is  best  that  the  planking  above  should  be  of 
American  elm  or  oak  to  the  load  water-line,  and  teak  above  to  the 
covering  board  or  deck  edge.  Very  frequently,  however,  only  the  gar- 
board  strake  is  of  American  elm,  and  the  remainder  red  pine  or  pitch 
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pine,  with  a  top  strake  of  oak.  Again^  sometimes  the  first  four  strakes 
above  the  garboard  are  of  American  elm^  and  the  first  four  strakes  below 
the  deck  of  oak  or  teak,  and  the  remainder  pine.  Occasionally  oak  plank  is 
used  at  the  bilge,  with  a  wale  or  "  bend  "  of  oak  above  the  water-line ; 
and,  again,  sometimes  the  plank  is  all  oak  from  keel  to  plank  sheer,  and 
nothing  in  the  way  of  wood  material  can  exceed  the  strength  or  durability 
of  a  vessel  so  planked. 

The  floors  and  keel  fastenings  of  yachts  are  now  variously  contrived. 
Twenty  years  ago  a  builder  never  thought  of  constructing  a  vessel  without 
grown  floors  and  a  keelson;  but,  owing  to  the  increasing  sharpness 
in  the  bottoms  of  vessels,  or  increasing  "dead  rise,''  it  became  very 
difficult  to  find  suitably  grown  floors.  The  result  was  that  iron  floors 
were  cast,  and  these,  whilst  having  an  advantage  in  strength  and 
durability,  have  the  additional  recommendation  of  forming  excellent 
ballast.  In  some  cases  (almost  always  in  vessels  of  40  tons  and  under) 
grown  floors,  or  floors  of  any  kind,  are  dispensed  with  entirely ;  the  heels 
of  the  first  futtocks  are  brought  down  to  the  keel  and  connected  by 
iron  V  knees,  which  are  securely  bolted  in  the  throat  through  a  hogging 
piece  and  keel. 

If  a  yacht  is  met  with  that  has  these  iron  knee-floors,  it  should  be 
ascertained  if  she  has  been  ballasted  with  lead;  if  it  turns  out  that  her 
ballast  has  been  lead,  it  will  be  necessary  to  have  the  iron  knees  very 
carefully  examined,  as  lead  very  quickly  destroys  iron.  It  should  also  be 
ascertained  whether  or  not  the  floor  bolts  and  other  fastenings  are  of 
iron ;  if  they  are,  it  is  just  possible  that  the  lead  ballast  may  have  eaten 
ofE  their  head£k 

If  the  yacht  be  twelve  or  thirteen  years  old,  it  will  be  incumbent  to 
examine  her  very  thoroughly  inside  and  out,  unless  it  is  satisfactorily 
shown  that  she  has  recently  been  so  examined,  and  all  necessary  repairs 
made.  To  effectively  examine  a  yacht  the  copper  should  be  stripped  off| 
and  the  planking  scraped  clean ;  if,  however,  the  copper  be  good  it  will 
be  a  pretty  &ir  evidence  that  the  plank  underneath  is  sound,  as  the 
copper  in  such  a  case  is  not  likely  to  have  been  on  more  than  three  years ; 
and,  of  course,  the  plank  and  caulking  would  have  been  thoroughly 
examined  and  made  good  when  the  vessel  was  re-coppered. 

If  it  is  stated  that  the  vessel  does  not  require  re-coppering  nor  needs 
stripping,  it* will  be  well  to  be  present  when  she  is  hauled  up  high  and 
dry,  or  as  the  water  is  pumped  out  of  the  dry  dock  into  which  she  has 
been  placed,  as  the  case  may  be ;  as,  if  there  are  wrinkles  or  folds  in  the 
copper,  giving  evidence  of  strains,  it  is  quite  possible,  where  the  oppor- 
tunity exists,  that    these  "  wrinkles ''   would  be   "  dressed "   out.      The 
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wrinkles  will  generally  appear  in  a  longitudinal  direction^  under  the 
channels  and  under  the  bilge  over  the  floor  or  futtock-heads.  But  if  the 
vessel  has  been  subject  to  very  severe  racking  or  twisting  strains^  or  has 
bumped  on  a  rock  or  on  very  hard  ground,  the  wrinkles  may  rim  diagonally 
or  in  half  circles  across  the  copper.  Very  long  and  deep  yachts,  that  have 
not  been  properly  strengthened  longitudinally  by  internal  bilge  strakes 
and  continuous  diagonal  braces  across  the  frames,  may  be  subject  to  great 
racking  or  twisting  strains ;  if  there  be  evidence  of  such  strains,  the  yacht 
need  not  be  condemned,  but  she  will  require  strengthening,  and  should 
be  put  into  the  hands  of  a  competent  builder.  In  a  case  where  the  copper 
shows  unmistakable  signs  that  the  vessel  works  or  strains,  she  should 
be  thoroughly  examined  in  the  vicinity  of  the  supposed  strains,  and  be 
strengthened  and  fastened  in  the  manner  which  a  builder  from  his 
experience  may  consider  necessary.  If  iron  fastenings  have  been  used 
in  the  vessel,  it  is  very  likely,  unless  the  heads  have  been  counter  sunk 
and  well  cemented,  that  iron  rust  stains  will  show  on  the  copper ;  if  such 
stains  are  met  with,  it  will  be  best  to  have  as  much  of  the  copper  stripped 
off  as  the  case  requires,  so  that  the  fastenings  may  be  driven  out  and  new 
ones  put  in.  The  keel  should  be  examined  for  strains  and  splits;  and 
if  the  keel  or  false  keel  be  worn  away  from  the  through  bolt  fastenings, 
the  bolts  should  be  cut  off  and  re-clinched,  and  if  necessary  a  new  false 
keel  should  be  fitted. 

The  stem-post,  rudder-post,  rudder  braces,  and  pintles  must  be 
examined,  and  if  the  rudder-post  is  twisted,  or  braces  or  pintles  much 
worn,  there  will  be  work  for  the  shipwright. 

The  chain  plates  and  chain-plate  bolts  and  the  surrounding  planking 
and  its  caulking  should  be  closely  examined  for  flaws  and  strains,  and  so 
also  should  the  stem  piece  and  bobstay  shackle  plates. 

Signs  of  straining  on  deck  will  mostly  be  apparent  in  the  seam  of  the 
(Covering  board  abreast  of  the  mast,  at  the  stem,  knightheads,  bowsprit 
bitts,  and  near  the  mast  partners.  If  the  seams  are  unusually  wide  here, 
as  they  frequently  may  be  in  a  yacht  that  has  been  much  pressed  with 
canvas,  "  sailed  hard "  in  heavy  seas,  or  that  has  been  weakly  built,  some 
strengthening  will  be  required  by  more  hanging  knees  under  the  beams,  and 
additional  knees  at  the  mast  partners,  or  new  beams,  partners,  and  knees 
altogether.  If  the  covering  board  shows  signs  of  having  opened  badly  in 
the  seam,  or  lifted  from  the  top  strake,  the  beam  ends  and  shelf  or 
clamp  will  require  very  careful  examination — the  shelf  and  clamp  especially 
at  the  scarphs  and  butts. 

To  examine  the  frames  of  the  vessel,  the  ballast  should  be  removed, 
and  some  of  the  ceiling  and  some  of  the  outside  plank  should  be  stripped 
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off.  Lloyd's  sarveyors^  in  examining  an  old  ship^  asually  cut  out  listings 
from  the  plank  the  whole  length  of  the  ship ;  and  they  also  similarly  cut 
listings  from  the  ceiling  inside^  under  the  deck^  and  over  the  floor  heads ; 
planks  are  taken  ofF^  too^  at  different  parts  of  the  ship^  equal  in  the  whole 
to  her  length ;  and  the  beam  ends  are  examined  either  by  taking  out  the 
top  strake  under  the  covering  board,  or  by  boring  under  the  covering 
boards.  Fastenings,  such  as  trenails  and  bolts,  are  driven  out,  to  further 
test  the  condition  of  the  frames  and  fastenings;  and  the  condition  of  the 
oaknm  and  caulking  is  ascertained  by  examination  in  several  places.  If 
the  ship  or  yacht  be  completely  ceiled  up  inside,  it  is  obvious  that  the 
whole  of  the  framing  cannot  be  examined  by  such  means ;  but  generally  a 
yacht  is  not  so  closely  ceiled,  and  an  application  of  a  knife  to  the  frames 
will  soon  determine  whether  they  are  rotten  or  not. 

There  is  scarcely  any  limit  to  the  number  of  years  frames  of  autumn- 
cut  oak  will  last ;  but  occasionally  a  sappy  piece  will  find  its  way  among 
the  frames,  and  it  may  not  last  a  year,  or  the  frames  may  decay  in  conse- 
quence of  leakage  and  defective  ventilation ;  but  from  whatever  cause  rot 
may  arise,  any  frame  so  affected  should  be  removed.  Heels  and  heads 
of  floors  and  frames  are  the  most  likely  places  to  find  rot;  but  of  course  it 
may  occur  in  any  part  of  a  frame,  and,  if  possible,  every  timber  in  a  vessel 
should  be  thoroughly  examined  from  heel  to  head. 

Old  decks  are  a  great  trouble  to  keep  tight;  and  if  there  is  any  sign 
of  "weeping"  either  under  the  deck  at  the  seams,  round  the  skylights, 
shelf,  or  mast,  there  will  be  suflScient  evidence  that  caulking  is  necessary. 
New  decks,  however,  frequently  give  trouble  in  this  way  if  they  have  been 
carelessly  caulked,  or  if  the  yacht  has  been  weakly  constructed,  or  if  the 
caulking  was  done  during  wet  weather  and  not  under  a  shed.  As  the 
plank  dries,  it  shrinks  away  from  the  caulking  and  paying,  and  leakage  is 
the  inevitable  result;  this  condition  can  be  somewhat  ameliorated  by 
wetting  the  deck  two  or  three  times  a  day,  but  wet  decks  are  almost  as 
bad  as  leaky  ones,  and  re-caulking  and  stopping  will  be  the  best  remedy. 
It  is  the  feishion  now  to  lay  the  deck  plank  very  close  together,  in  order 
that  narrow  seams  may  be  obtained;  narrow  seams  of  course  look  very 
nice,  but,  as  the  seams  are  scarcely  wide  enough  to  receive  the  caulking 
iron,  very  little  oakum  is  driven  into  the  seams,  and  as  the  marine  -glue 
paying  or  putty  stopping  dries,  leaks  are  the  result. 

The  spars  will  require  careful  inspection,  and  if  either  has  cracks 
running  transversely  or  diagonally,  it  will  be  pretty  sure  evidence  that  it  is 
sprung.  The  longitudinal  cracks  or  fissures  are  not  of  much  consequence 
unless  they  gape  very  much,  run  deep  and  from  one  into  another  right 
round  the  spar;  sometimes,  however,  if  the  cr<acks  have  not  been  stopped 
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with  putty  or  marine  glue^  the  wet  might  have  got  in  and  caused  decay. 
The  insertion  of  a  knife  into  various  parts  of  the  crack  will  soon  settle  this 
matter.  The  mainboom  should  be  examined  for  ''  springs ''  near  the  outer 
end  chiefly ;  the  bowsprit  at  the  gammon  iron^  or  stem  head^  and  at  the 
outer  end  above  and  about  the  sheave  hole ;  the  mast^  about  the  deck  and 
under  the  hoimds.  The  masthead  will  require  very  careful  examination 
under  the  eyes  of  the  rigging  for  rot,  and  right  away  to  the  cap  for  wrings, 
which  generally  show  themselves  by  a  lot  of  little  cracks. 

The  rigging,  blocks,  and  sails  will  of  course  require  an  overhauling. 
The  standing  rigging  is  now  generally  made  of  galvanised  iron  wire  or 
steel  wire ;  if  it  has  seen  much  service,  rust  from  the  inner  strands  will 
show  itself,  and  the  '^  lay  ^^  of  the  strands  will  have  been  stretched  nearly 
straight.  Hemp  and  manilla  rope,  if  much  worn,  with  a  washed-out 
appearance,  should  be  in  certain  places  unlayed,  or  untwisted,  and  if  there 
be  any  signs  of  stranding,  or  if  the  tar  is  dried  up,  the  rope  will  have  seen 
its  best  day.  The  shells  of  the  block  will  require  examination  for  splits, 
and  the  hooks,  eyes,  sheave,  and  pin  for  flaws  of  whatever  description. 
The  sails  should  be  laid  out  and  examined ;  if  the  stitching  in  the  seams 
or  roping  be  worn  and  ragged,  if  the  canvas  be  black  looking,  very  soft 
and  thin,  admitting  a  great  deal  of  daylight  through  the  woof,  then  the 
sails  will  be  only  fit  for  a  fisherman  or  coaster.  As  a  rule,  a  suit  of  sails 
will  last  through  four  or  five  summer  cruises ;  but  three  months'  knocking 
about,  winter  cruising  in  the  Mediterranean  or  elsewhere,  will  do  as  much 
harm  as  two  summer  cruises,  and  it  will  never  be  prudent  to  start  on  a 
long  winter  cruise  with  sails  that  have  seen  more  than  three  seasons' 
wear.  Of  course  sails  may  have  been  exceptionally  well  cared  for — 
never  rolled  up  wet  or  un&drly  stretched — and  the  vessel  may  have 
been  in  the  happy  condition  of  never  having  been  under  way  in  much 
of  a  breeze.  Then  if  they  are  six  or  seven  years  old,  and  an  expert 
pronounces  them  fit  for  a  winter's  cruise,  they  can  be  depended  upon; 
but  to  be  caught  in  a  breeze  is  bad  enough,  and  it  is  a  great  deal 
worse  if  when  so  caught  some  of  the  spars,  rigging,  blocks,  or  sails 
give  out.  A  mainsail  is  most  likely  to  go  at  the  clew  or  to  split  from 
foot  to  head,  but  occasionally  they  split  right  across  from  leech  to  luff. 
A  jib  will  go  all  ways;  its  head  will  come  off,  tack  or  clew  will  come 
off,  and  sometimes  they  will  split  or  burst  out  of  the  stay  rope.  For 
racing,  a  mainsail  is  of  little  use  after  the  second  year,  and  even  with 
the  greatest  possible  care  they  will  hardly  do  the  i;hird,  as  they  get 
thin  and  soft  and  fly  right  away  from  the  spars  into  bags  with  the 
least  weight  in  the  wind.  The  owners  of  some  small  yachts  have  a  new 
mainsail  eveiy  season^  and  this  is  quite  necessaiy  if  the  yacht  is  sailed 
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in  as  many  as  thirty  or  forty  matches,  and  if  the  sail  has  been  frequently 
reofecL 

Lastly,  the  groond  tackle  or  holding  gear  must  be  examined.  The 
anchors  and  chains  should  be  galvanised,  and  be  of  the  weight  and  size 
set  faith  in  the  tables  for  yachts  of  different  tonnages,  which  will  lie 
found  farther  on. 


CHAPTER   XI. 
BUILDING    A    YACHT. 


Some  men  seem  to  have   quite  a  passion  for  building  yachts,  whether 

for  cruising  or  racing,   and   do   not   believe   in    the   paraphrased   adage 

that  ^^  fools   build   yachts   for   wise   men   to   buy/*      So  far  as  a  racing 

yacht  is  concerned,  it  is  quite  natural  that  a  man  should  wish  her  first 

success  or  fame  to  be  identified  with  his  name,  and  that  he  would  not 

care  to  own  a  vessel  which  had  already  become  famous  under  another 

man's  flag.     On  the  other  hand,  there  are  plenty  of  men  who,  directly 

they  hear  that  a  yacht  is  successful,  and  read  of  her  wonderful  exploits 

in  the  reports  of  matches,  long  to  possess  the  wonderful  craft.     And  so 

it  happens  that  there  is  always  something  for  the  builder  to  do.      The 

man  who  finds  excitement  in   building  is   always  certain  to  fancy  that 

there  is  something  even  in  his  last  success  that  can  be  improved  upon; 

and  he  is  glad  to  meet  with  the  obliging  purchaser  who  so  covets  the 

possession  of  the  property  he  is  anxious  to  discard. 

The  man   who   knows  nothing  whatever  of  yachts  and  yachting,  in 

setting  out  to  build,  will  be  mainly  troubled  to  know  which  builder  to 

go  to.     He  will  hear  that  one  builder  is  famous  for  cutters,  another  for 

yawls,  and  another  for  schooners;   whilst  another,  more  wonderful  than 

all  the  rest,  is  &mous  for  every  kind  of  craft,  from   the  tiny  Una  to 

the  bold  Mediterranean  cruiser  of  300  tons.      Then,  again,  one  builder 

is  celebrated  for  the  soundness  of  the  materials  he  uses ;  another  for  the 

excellence  of  his  fastenings;    and  another,  perhaps,  for  his  disregard  of 

the  quality  of    both  materials  and  fastenings.      All  this  will  be  very 

perplexing  to  the  man  who  has  yet  to  serve  his  apprenticeship  at  the 

Mport,  and  he  at  last  dives  into  it  with  something  like  the  feeling  with 

which  be  took  his  first  header,  and  inwardly  appeals  to  the  honour  of 

the  builder : 

Build  me  straight,  O  worthy  master, 

Staimch  and  strong,  a  goodly  vessel, 

That  shall  laugh  at  all  disaster, 

And  with  wave  and  whirlwind  wrestle. 
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And  probably  the  master  does  build  him  a  staunch  and  strong  and 
goodly  vessel.  But  there  need  be  no  doubt  about  the  matter.  Lloyd's 
Society  for  the  Register  of  Shipping  have  long  been  in  the  habit  of 
superintending  the  building,  and  afterwards  classifying  a  vessel ;  and  if 
builders  generally  objected,  and  no  doubt  correctly,  that  Lloyd's  rules 
were  not  quite  adapted  for  yacht  building,  principally  on  the  ground 
that  those  rules  required  the  scantling  of  a  yacht  to  be  unnecessarily 
heavy,  reasons  for  the  objection  are  now  swept  away;  Lloyd's  have, 
during  the  past  two  years,  modified  those  rules  so  as  to  accord  with 
the  undoubted  soundness  of  the  practice  of  the  best  builders,  and 
there  is  now  no  reason  why  even  a  yacht  intended  for  racing  should 
not  be  classed.  It  may  not  be  considered  prudent  to  use  materials  to 
qualify  her  for  the  highest  grade  of  seventeen  years,  but  at  least  every 
yacht,  whether  intended  for  racing  or  not,  should  be  built  of  materials 
to  take  a  twelve  year's  class.  The  highest  grade  of  class  is  A  1  seven- 
teen years,  and  a  vessel  that  is  qualified  for  this  high  class  is  certain  to 
be  a  "  staunch  and  strong  and  a  goodly  vessel ; "  and  it  will  be  of  little 
consequence,  so  far  as  these  qualities  go,  which  builder  has  the  con- 
struction of  the  vessel,  as  it  will  be  the  duty  of  the  surveyors  to  see 
that  the  work  is  carried  out  in  a  proper  manner.  The  owner  will  know 
and  feel  that  he  has  a  vessel  which  will  come  out  of  the  heaviest  storm 
unstrained,  and  should  he  wish  to  dispose  of  her  the  unquestionable 
character  which  she  has  for  strength  will  &>cilitate  her  sale  at  a  full 
value.  Therefore  the  advice  to  a  man  who  knows  little  about  yachts 
cannot  be  too  urgently  repeated — always  build  up  to  Lloyd's  rules  and 
under  Lloyd's  survey.  No  matter  how  high  the  repute  of  the  builder 
may  be,  he  will  be  only  the  more  willing  to  agree  to  the  survey,  and 
will  take  delight  in  showing  that  he,  so  far  from  having  any  objection 
to  build  up  to  Lloyd's  rules,  will  actually  exceed  their  requirements, 
both  in  quality  of  timber  used  and  in  fastenings. 

Vessels  of  the  racing  sort,  of  40  tons  and  under,  are  now  built  with 
keels  out  of  all  proportion  to  the  sizes  of  their  other  scantling :  thus  the 
Lily  has  a  keel  sided  (by  *'  sided "  is  meant  its  transverse  thickness) 
amidships  lOin.,  or  as  large  as  the  keel  of  a  vessel  of  100  tons.  This 
enormously  thick  keel  of  course  tapers  fore  and  aft,  and  is  only  so  thick 
amidships  in  order  that  a  heavy  weight  of  lead  or  iron  might  be  carried 
underneath.  A  similar  weight  could  only  be  carried  on  a  smaller  wood 
keel  by  greatly  increasing  the  draught,  and  then  the  strength  and  thick- 
ness of  the  keel  might  be  unequal  to  the  weight  of  the  lead  and  to  the 
boring  for  the  necessary  bolts.  Sometimes  a  lead  keel,  or  keelson,  is 
worked  inside,  fore  and   aft,  between  the  heels  of  the  timbers  and  on 
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top  of  ih.B  keel  proper,  and  tlus  plan  will  be  folly  deacribed  furtlier  on ; 
in  the  accompanying  drawing.  Fig.  18,  a  a  are  the  timbers,  the  heeU  of 
which  meet  on  the  middle  line  of  the  wood  keel  b;  c  is  a  wrongfat- 
ii-OQ  knee,  bolted  to  the  aides  of  the  timbers,  and  meeting  the  keel  at 
d  in  the  form  of  a  plate,  through  which  a  bolt  passes  to  the  under-side 
of  the  wood  keel  at  e.  Acrose  the  heels  of  the  timbers  the  transverse 
wrought-iron  plate  /  is  bolted,  the  same  throngh-bolts  serving  for  knee 
and  plate ;  the  knees  are  alternately  placed  the  fore  side  and  aft  side  of 
the  timbers.  Fig.  19  shows  a  broadside  view  of  the  constmction,  a 
being  the  double  timbers,  b  the  wood  keel,  c  the  iron  knees,  d  the  plate 


for  the  keel  fastenings  e ,  f  the  iron  transverse  plate,  y  the  lead  or  iron 
keel,  and  h  the  bolts  for  the  same.  In  Fig.  \^  g  g  axe  very  deep  gar- 
boards,  fastened,  as  shown,  with  long  yellow  metal  or  copper  spikes; 
but  one  bolt  might  be  made  to  go  through  garboard  and  keel. 

This  mode  of  construction  has  recently  received  a  fonrteen  years' 
class  at  Lloyd's  for  a  25-ton  cruising  cmft,  and  no  doubt  it  is  well 
adapted  for  small  vessels,  for  which  grown  floors  cannot  be  obtained, 
nor  suitable  iron  floors  cast.  The  iron  knees  and  plates  shoold  hare 
two  coats  of  Stockholm  tar  or  black  varnish  before  fixing,  and  another 
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,tke  ballast  will,  of  course, 

-   hiillast   aliould   be  removed 

:'[;itos   re-tarred  or  Tarnished; 

.IIS  reepect,  they  will   not  much 

.<;  lead. 

ut'  constnicting  the  floor  and  keel 

!■   diapenaed   with,  is   according  to  a 

'  lire  unaware  who  has  the  honour  of 

/  ago  as  1858  it  was  used.     Fig.  20  is 

pursued  in  the  Formosa  cutter,  bntlt  by 

that  the  heels  of  the  timbers  n  a  abat  od 


,  an  inaide  keel  e,  which  is  generally  termed  a  hogging  piece;  whilst 
;hc  actual  heels  of  the  timbers  are  joggled  into  the  main  keel  d.  The 
iieels  of  the  timbers  are  bolted  through  keel  and  hogging  piece.  The 
frames  or  timbers  are  further  secared  to  the  hogging  piece  and  keel 
liy  the  iron  knee  floors  n  n,  and  the  throat  of  the  knee  floor  carries  a 
long  bolt  through  hof^ing  piece,  keel,  and  lead  keel  e.  The  garboard 
ittrakes,  b,  are  bolted  through  the  main  keel,  and  altogether  the  structure 
ia  made  u  solid  and  immovable  as  if  it  were  one  whole  piece.  Id 
bailding  according  to  this  plan  great  care  is  necessary  in  fitting  the 
heels  of  the  timbers  into  the  joggles  in  the  heel  and  hogging  piece,  and 
H  2 
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eqnal  care  ia  neceasary  in  placing  tbe  bolta.  Sometimes  the  heels  of 
the  timbers  are  not  joggled  to  the  side  of  the  keel  or  hogging  piece 
at  all,  but  simply  spiked  or  through  bolted  to  oue  or  the  other,  or 
both.  Occasionally  the  siding  of  the  hogging  piece  is  a  little  less  than 
that  of  the  main  keel,  and  in  such  case  the  heels  of  the  timbers  are 
made  to  rest  on  the  edges  of  the  top  of  the  keel,  which  form  the 
stepping  line  carried  fore  and  aft  into  the  dead  wood.  Yet  Miother 
plan  of  constructing  the  floors  of  the  vessel  is  sometimes  met  with :  no 
hogging  piece   is   used,   but    the    heels    of    the    timbers   are   so   cut   or 


joggled  that  half  rests  on  the  top  of  the  keel  and  half  on  the  side ;  the 
heels  are  spiked  through  the  keel  and  secured  by  iron  knee  floors, 
which  may  be  either  fitted  to  the  sides  of  the  timbers,  as  shown  in 
Pigs.  18  and  19,  ot  to  their  inner  sorfaces,  as  shown  in  Fig.  20.  (This 
plan  will  be  illustrated  further  on  in  describing  Lake  Windermere  yachts.) 

Mr.  Dan  Hatcher,  of  Northam,  on  the  Itchen,  has  for  many  years 
used  a  plan  for  fixing  floors  which  can  be  recommended  for  small  yachts. 
Id  Fig.  21  6  is  the  keel,  about  8  inches  aided  amidships  for  a  10  touner.  A 
stepping  channel,  about  4  inches  deep,  ia  cot  out  along  its  entire  length  for 
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the  heels  of  the  tiinbers  s  tto  rest  on,  and  a  bolt  /  paases  through  the 
heel  of  each  timber  and  the  keel.  Besides  this  an  L.  aii^e  iron  knee,  a, 
holds  the  timbers  together.  The  through  bolt  d  e  passes  through  the 
knee  floor,  keel  and  lead  keel.  Occasionally  a  through  bolt  is  driven 
through  garboard  and  keel,  and  through  garboard  and  every  frame. 

Messrs.  Waterman,  yacht  builders,  of  Devonport,  have  recently  adopted 
another  plan  of  securing  the  floors  by  angle  iron,  as  illustrated  by  the 
annexed  sketches.  Figs.  22  and  23. 

Elach  floor  is  formed  of  two  angle  irons,  one  flange  looking  forward, 
the  other  aft,  worked  over  on  oak  frame  {See  Pig.  22). 


The  angle  irons  and  oak  frames  are  bolted  together  with  iron  tie 
bolts,  and  the  oak  frame  is  fostened  to  plank  with  copper  bolts  passing 
through  the  middle  at  p  (see  Fig  23),  and  clenched  on  washers  inside, 
and  besides  these  fastenings,  metal  dump  nails  are  driven  through  each 
plank  near  its  edges.  By  this  plan  iron  does  not  come  m  contact  wiOk 
copper. 

The  angle  iron  is  bent  to  cross  the  keel ,  fitted  between  the  floor 
throats  thus  formed  is  an  oak  chock  {e  Fig.  23),  which  rests  on  the  angle 
iron  and  keel,  and  on  this  the  bolt  through  lead  and  wood  keel  is  &stened 
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with  nnt  and  aorew,  bo  that  the  angle  iron  will  not  be  weakened  by 
being  pierced  for  throngh  bolts. 

The  angle  iron  goors  will  be  secnred  to  the  wood  keel  with  coach  screws. 
The  oak  floor  arms  will  project  about  a  foot  above  the  angle  iron,  and  to 
these  the  timbers  will  be  scarphed.  The  intermediate  timbers  run  from 
gunwale  to  gunwale.  Most  of  the  intermediate  timbers  will  be  steamed, 
bat  where  extra  strength  is  required  larger  worked  timbers  will  be  put  in. 

It  would  be  difficult  to  say  which  plam  ia  to  be  preEerred,  as  each 
is  used  where  some  special  object  is  in  quest.  For  instance,  in  Fig.  18 
we  see  a  vessel  with  an  abnormally  broad  wood  keel,  and  the  keel  is  so 
broad    solely  because  she  should   carry  a   considerable   weight    of   metal 


r^ 
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under  it ;  it  is  manifest  that  no  hogging  piece  is  required  here  to  prevent 
sagging  or  hogging,  and  suob  au  addition  to  the  stmcture  would  only  be 
taking  up  space  which  would  be  much  better  occupied  by  ballast,  llien, 
ae  the  keel  is  so  broad  in  its  siding,  too  much  or  unnecessary  displacement 
might  be  the  result  if  the  heels  of  the  timbers  were  butted  to  the  side  of 
t^  keel  i  hence  the  heels  rest  on  the  top  of  the  keel,  and  the  strength 
of  the  structure  is  insured  as  shown.  In  striking  the  ground  there  would 
not  be  the  least  possibility  of  the  keel  being  driven  up  through  the  vessel, 
and  all  wrenching  or  twisting  strains  are  amply  provided  for  by  the  iron 
knees  and  transTerse  plates.  So  far  as  Fig.  21  goes,  the  hogging  piece 
and  main  keel  can  be  regarded  as  all  one  piece,  strength  and   rigidity 
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bein^  sapplied  in  depth  instead  of  by  breadth,  as  an  object  existed  in 
having  the  lead  keel  deep  in  proportion  to  its  breadth.  Any  chance  of 
the  keel  going  np  throngh  the  bottom  of  the  ressel  is  met  by  the  heels 
of  the  frames  being  joggled  into  it,  and  by  the  f^boards  being  rabbeted 
into  it  lower  down ;  beyond  this  there  are  the  iron  knee  floors,  which  would 
hfiTe  to  be  crashed  or  broken,  or  unfastened,  before  the  keel  could  make 
an  entty  into  the  hold  of  the  vessel.  N^ext  we  come  to  the  plan  of  half 
joggling  the  heels  of  the  frames  to  the  top  of  the  main  keel ;  and  it  is 
obvious  that  this  plui,  if  the  heela  are  at  all  cross-grained,  is  a  veiy 
insecure  one.  The  plan  of  having  a  hogging  piece  of  less  siding  than 
a  keel,  so  as  to  admit  of  a  stepping  line  for  the  heels  of  the  timbers, 
has  no  advantages  over  the  plan  shown  by  Fig.  21,  but  is  one  that  might 
very  well  be  adopted  where  the  hogging  piece  is  of  metal. 


e.  CAm* 


The  plan  of  butting  the  heels  of  timbers  to  the  sides  of  a  keel 
without  any  jogglea  or  stepping  line  whatever  has  been  objected  to, 
because  there  is  a  probability  of  the  garbotuxls,  in  case  a  vessel  got  ashore 
and  bnmped  heavily,  being  driven  out  of  the  rabbets.  In  a  vessel  with 
a  flat  floor  this  assuredly  wotdd  be  the  case,  as  the  iron  knees  would 
most  likely  part  in  their  angles  at  the  first  heavy  bump ;  in  fact,  they 
would  have  to  bear  the  brunt  of  the  shock.  But  even  with  a  great  rise 
of  floor,  the  garboards  may  be  crashed  out  of  the  rabbets,  if  the  heels 
of  the  timbers  are  not  butted  into  the  keel;  in  fact,  a  case  occurred  in 
1877  where  a  vessel  of  some  120  tons  weight  got  on  some  rocks,  and  her 
garboard  atrakes  were  split  and  forced  out  of  the  rabbets.     The  smallest 
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muvement  of  tlie  heels  of  the  tiinbera  down  the  side  of  the  keel  would  serve 
to  wrench  the  garboards  away  from  their  fastening  or  crash  them ;  whereas 
if  the  heels  were  properly  hutted  into  the  keel  they  could  not  shift,  and 
no  undue  strain  would  come  on  the  garboards  in  case  of  bumping. 

Pig.  24  iUustrates  the  old-fashioned  orthodox  structure  of  a  vessel's 
floor :  a  is  a  grown  floor,  sometimes  joggled  as  shown,  and  sometimes  not, 
to  the  main  keel  k.  The  keelson  is  shown  by  e  and  garboard  by  g, 
bolted  through  the  keel.  The  keelson  floor  and  keel  are  bound  together 
by  through  bolts,  aa  shown  by  6,  The  strength  of  these  wood  floors  is 
mainly  dependent  upon  the  grain  in  the  throat  running  as  shown  in 
Fig.  24.  If  the  grain  in  the  throat  is  vertical,  the  chances  are  that  the 
through  keel  holt  would  split  the  floor. 


In  many  yachts  the  floors  are  of  cast-iron  of  the  form  shown  by  a 
(Fig.  24),  upon  the  heads  of  which  the  heels  of  the  first  futtocks  are 
doweUed,  and  the  heels  of  the  sister  timbers  are  brought  down  to,  and 
rest  on,  the  top  of  the  keel.  There  is  no  denying  the  strength  of  the 
grown  floor  and  cast-iron  floor  plan,  and  the  keel  would  be  knocked  into 
sawdust  before  it  would  come  smashing  through  the  cabin  floor. 

The  other  parts  of  the  vessel,  whether  large  or  small,  should  be 
constructed  according  to  the  recognised  practice.  However,  it  is  seldom 
that  a  shelf  is  met  with  in  lO-tonners,  a  clamp  only  doing  duty  as  a 
shelf  to  take  the  deck-beams  and  fastenings  and  timber-head  ^tenings. 
When  a  clamp  only  is  fitted  in  a  10-tonner,  the  top  strake  (under  the 
covering  board]  should  be  of  oak,  and  bolted  through  timber,  clamp  and  all. 

The  proper  plan  of  construction  for  this  part  of  the  vessel  is  shown 
by  Fig.  25;  a  is  a  timber  or  frame;  b  a  deck  beam;  c  the  shelf;  d  the 
damp ;  e  the  ceiling ;  /  the  outside  plank ;  g  the  top  strake  or  sheer 
Btnke  I  h  the  ooTeriog  board ;  t  the  deck  plank ;  j  a  sitftuchioD ;  k  k  bolt* 
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tfaroujfli  every  beam ;  I  a  dowell ;  m  a  bolt  tlirough  every  frame ;  n  a 
hanging  knee  bolted  as  shown;  o,  in  the  other  sketch,  shows  a  section 
o£  pieces  of  timber  fitted  between  deck  beams  to  take  the  fastenings  of 
the  covering  board.     !E^h  piece  of  timber  is  bolted  to  the  shelf. 

The  number  of  hanging  knees  depends  upon  the  size  of  the  yacht,  and 
the  minimum  number  allowable  is  set  forth  in  the  Table  E  in  page  109. 

A  vessel,  although  built  of  good  material,  is  frequently  less  strong 
than  she  ought  to  be  in  consequence  of  the  butts  of  the  plank  coming 
too  near  each  other.  Lloyd's  rule  is  that  butts  should  not  come  nearer 
than  5  feet  to  each  other  on  adjoining  planks ;  fmd  no  batts  are  allowed 


on  the  same  timber  unless  three  strakes  come  between  them.  This  rule 
should  be  very  particularly  attended  to,  especially  in  vessels  that  have 
but  one  or  two  inside  strakes,  and  but  few  through  fastenings. 

Various  plans  have  been  used  for  strengthening  and  binding  together 
the  fiibric  of  the  hull ;  but  the  diagonal  iron  braces  previously  referred  to 
are  only  used  in  large  yachts  of  great  length.  In  yachts  of  eighty  feet 
and  under  in  length,  thick  strakes  of  hard  wood  or  pitch  pine  are  worked 
under  the  clamp  and  shelf,  and  run  the  whole  length  of  the  vessel,  and 
are  through-fiwtened  with  metal  bolts.  Similarly  two  bilge  strakes  along 
the  curve  <rf  each  bilge  on  each  side  are  worked  and  through-fastened. 
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Limber  strakes  are  also  sometimes  worked  over  the  heels  of  the  first 
futtocks  which  join  the  heads  of  the  floors^  and  are  through-&stened. 
A  limber  strake  in  a  cruising  vessel  with  a  floor  construction^  such  as 
that  shown  in  Figs.  19  or  20,  where  there  is  no  keelson,  would  greatly 
add  to  the  strength  of  the  vessel ;  but  in  yachts  of  50  tons  and  under 
it  would  scarcely  be  necessary  to  have  a  '^  thick  strake "  above  the  bilge 
strakes.  Outside  a  wale  or  bend  is  worked  and  through-fastened;  but 
where  all  the  planking  is  of  hard  wood,  the  wales  are  dispensed  with. 

It  must  be  understood,  if  the  yacht  about  to  be  built  is  intended  for 
racing  rather  than  cruising,  that  it  will  be  an  advantage  to  reduce  the 
scantling,  and  increase  the  spacing  so  far  as  may  seem  compatible  with 
strength.  The  plank  also  (if  the  owner  is  not  particular  about  obtaining 
a  long  term  of  years  in  Lloyd's  Register,  see  Tables  A,  B,  and  C),  from 
the  bilge  upwards,  can  be  of  red  pine  instead  of  teak  or  oak,  and  the 
deck  beams  can  also  be  of  red  pine;  the  bulwarks  of  red  pine,  and  the 
stanchions  and  rails  reduced  in  size  so  for  as  may  appear  consistent  with 
strength.  There  are  racing  vessels,  of  similar  tonnage,  with  as  much  as 
two-fifths  difference  in  the  size  and  height  of  stanchions ;  and  in  a  200-ton 
vessel  half  a  ton  of  weight  might  very  well  be  disposed  of  in  this  way. 
Of  course  it  is  only  {sir  to  say  that  some  of  our  most  successful  racing 
vessels,  such  as  Florinda,  Corisande,  or  Gwendolin,  are  built  of  the  heaviest 
material  and  full  scantling.  However,  although  this  may  show  that  a 
vessel  can  be  so  built  and  succeed  as  a  racer,  it  is  at  least  an  open 
question  whether  she  would  not  have  been  a  still  greater  success  had 
her  scantling  been  reduced. 

The  metal  fastenings  of  yachts  (see  Table  D)  form  a  subject  about 
which  there  is  a  great  deal  of  opposite  opinion.  The  builder  who  constructs 
cheaply  contends  stoutly  that  there  is  nothing  like  iron ;  on  the  other  hand, 
the  builder  who  always  asks  and  gets  a  good  price  for  his  work  would  as 
soon  think  of  &8tening  a  yacht  with  cabbage  stumps  as  with  iron.  Others 
recommend  iron  for  dead-wood  bolts,  shelf  bolts,  and  fioor  bolts,  with  Muntz' 
metal  for  plank  &8tenings.  Others  recommend  Muntz'  metal  for  all  bolts, 
and  a  mixture  of  Muntz'  metal  and  trenails  for  plank  fastening.  There  is  no 
doubt  that  iron  has  advantages,  so  far  at  least  as  long  dead-wood  bolts  are 
concerned.  Iron  can  be  driven  very  much  tighter  than  copper-rod,  and  its 
strength  is  greater.  We  have  seen  iron  bolts,  that  had  been  made  hot 
and  dipped  in  varnish  or  oil  before  they  were  driven,  taken  out  of  a  vessel 
thirty  years  old,  long  before  galvanised  iron  was  heard  of,  as  clean  and 
bright — ^in  fact,  the  varnish  unperished — as  they  were  at  the  moment 
of  driving.  On  the  other  hand,  if  the  iron  were  driven  through  a 
shaky  piece  of  timber,  or  loosely  driven,  so  that  salt  water  might  get 
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to  it,  decay  of  the  iron  would  be  very  rapid;  hence  preference  most  be 
giren  to  copper  or  Muntz'  metal.  Gitlvanised  iron  is  often  uaed  for 
aheU  fEtatenings,  and  it  is  less  objectionable  there ;  but  preference  should 
be  given  to  Muntz'  metal  for  all  dead  woods,  as  it  can  be  driven  as 
tightlj  as  iron,  and,  if  of  the  best  quality,  will  clench  as  well. 

Lloyd's  give  an  additional  year  to  all  ships  or  yachts  that  are 
fastened  from  the  keel  upwards  (to  within  one-fifth  the  depth  of  hold 
amidships  from  the  deck)  with  yellow  metal  or  copper  bolts  and  dumps, 
or  trenaila;  in  such  case  the  fastenings  for  the  upper  strakes  of  plank 
to  the  deck  must  be  properly  galvanised,  it  being  also  understood  that 
the  iron  bolts  for  frames,  beams,  &c.,  are  to  be  galvanised.  And  a 
further  two  years  are  granted  if  no  IranaiU  are  used  at  all.*  Whether 
trenails  or  bolts  are  used,  one  is  to  be  put  in  each  plank  or  strake  at 
every  timber ;  two- thirds  of  the  trenails  are  required  to  be  driven  through, 
and  the  butts  of  the  plank  must  be  through-bolted  with  copper  or  yellow 
metal ;  and  the  bilge  strtJies  and  limber  strake  should  be  through-bolted. 

Trenails  are  scarcely  adapted  for  vessels  of  less  than  50  tons,  on 
account  of  the  small  size  of  the  timbers ;  and  even  in  these  they  should 
be  very  sparingly  used  (and  only  in  the  bottom  plank),  as  a  Sin.  timber 
must  be  veiy  considerably  weakened  if  it  is  bored  with  holes  to  receive 

lin.  trenails. 

A. 
NVKBEB  OF  TEABS  ASSIGNED  BT  UX>TD'S  TO  THE  DIPFBEBHT  DESCRIPTIONS  OF 

TIMBER  USED  IN  YACHTS ;  THE  SAlfE  TO  BE  OF  GOOD  QUALITT,  PROPERLT 

SEASONED,  AND  FREE  FROM  DEFECTS. 


= 

il 

OnUilde  Planfcliv. 

SI 

ri 

1 

^. 

H 

Si- 
ll 

ill 

DUCIUPTIOtI   Ot  TllUIE. 

1 

1 

III 

1 

1 

ill. 

1 

|U 

m 

i« 

i 

Eaat  India  Teak  

U 

14 

14 

14 

14 

14 

14 

Engliih,  Afrioan,  French,  Adri- 

atic,    lUlian,    Spuiuh,   and 

PDrtngnew  Oaka,  Qresnlieart, 

Morta,  and  Iron  Buk 

12 

la 

13 

12 

12 

12 

12 

Pitch  Pine,  Oregon  and  Huon 

Pino.  Larch,  Haakmatack  and 

Cowdie  or  Kanrio  PLne    

10 

9 

9 

9 

Northern  Continental  Oak    .  .. 

10 

B 

12 

!• 

S 

9 

9 

Daotiic.      Hemel,     Riga,    and 

American  Bed  Pine . 

9 

S 

e 

a 

Book  Elm 

14 

14 

Spmoe  Fir,  Siredidi  and  Nor- 

W.7  Bed  Pine. 

- 

- 

6 

8 

- 

- 

— 

•  Uojd'i  >1m  fife  M  ezb*  tmt  If  tht  tmmI  i»  bmilt  widu  « 


108 


Yacht  and  Boat  Sailing. 


eo 


o 

09 


o 
o 

09 


o 


at 


m 


o 

09 


to 


d 


0  00  o>  00  t^«o  «  f-i  OQ'^  m   €0  09   eot^eoeo^ 

^09         ,    f^  f^  t^ 


$< 


g't^abt>t^c6'«ooe9coco   eoo9   001^0909^ 
09  f^  r-l  t^ 


g' »0  00  t^«0  U»  U»  O  r-l  eo  09    CO  r-l 
09  1-  fl 


CO  t^  09  09  C 


.a 


•^  t^  «0  CO  16  iO  0>  «-•  CO  09    CO  r-l    CO  <0  d  Ci  ^ 
09  1-1  ^ 


g*  eo  « «o  ko  ko  <<9  o>  o  eo  09      09  i 
0«  1-1 


0«  «0  09  09  * 

CO 


]  09  «  u»  u»  ^erToo  A  o^Te^^     d  «-i      09  «  09  ei  ^ 


•BK*  MN  HH  HH  «H  H* 


09 


i 


gO»OU»-^<^COt«0»Cil09         09  1-1 


09  lA  09  09^2 


j  0»  to  ^  "^  ««  CO  t«  00  09  f-l        09 


JS 


09  kO  0(109  «S 
CO 


q  00  <^  <^  CO  CO  m  CO  t^  09  1-1      09 


•*•        09  5^ 


ea  ea  O* 


•9N'4*  •^•♦*  •^^rillB 

a  t^  "^^  eo  00  CO  09  lO  CO  09  1-4      09 


09  <^  09  09 

1-1  "*  09  09* 


ej  CO  eo  eo   I    1  09  ^lo 


.gj5 


1-^         1-^  rH  CO  1^  1^  ^ 


S 


e|>0  0009     I      I    ,-1^-7    I 


I     I 


eo^^g 


§ 


•8 


a 

s 

■8 

I 
II 

•go 


•§5"   rS-Sag 

3=§«l||l 


I 


P 

I  - 
•gag- 


I 

1 

I 

s 


^ 


:« 


oQrg  a 


I 

s 

1 


«^ 


WiS^fSfi  3a  I 


o 


g 

s 

1 

0 

■ 

.0 

"2 

0 

-^ 

g 

.9 

9 

S 

a 

0 

9 


O  «M 


i 


Building  a  Yacht. 


TXS-   * 


.s-_ 

AX 


XVX 
XXX 


X-f-C   X         =„ 


a< 


Kli: 


H  a  e 


-2  2"a-°i!g 

:-|l|sa 


^11. 


■5|||8S 


^^M 


1  ** 

1 
1 

il 

1— 

:i 

1 1 1 1 1 1 1 

1 

"SSgSS 

una  lo  BUMri     I     ^  -«-«i-i  —  i-i-i.H,-..-ii-iwejMMnMM 


Yacht  and  Boat  Sailing. 


ANCHORS  FOB  SAILING   YACHTS. 


4 

^ 

lilAootor. 

JndAaehot. 

»d  Anchor. 

tthAMhor. 

If 

Welghl. 

T«M. 

Wel^L 

Ten. 

Wrt^l. 

T«.t 

""'■1 

Cwt*. 

Torn.. 

Cwt«. 

Ton. 

Tom. 

Cwti. 

WithStook 

WitliStook 

5 

With  Stock 

- 

WithStook 

- 

With  Stock 

- 

— 

— 

1 

801b. 

With  stock 

With  Stock 

WithStook 

20 

Ei.  Stock 

- 

With  Stook 

- 

351b. 
With  Stock 

- 

-  1  — 

30 

U 

m 

1 
Wth  Stook 

- 

501b. 
WithStook 

- 

- 

~ 

40 

2 

m 

li 
Ex.  Stock. 

- 

l<nrt. 
TTith  Stook 

" 

- 

- 

50 

2i 

5 

Si 

Hh 

Tnth  Stook 

- 

- 

— 

SO 

3 

HH 

81 

iA 

1 
WithStook 

— 

— 

~ 

75 

3i 

8A 

s* 

H« 

With  Stook 

— 

— 

— 

100 

*i 

6ii 

a 

m 

It 
B(.Btook 

_ 

— 

~ 

5 

■'A 

*i 

7A 

U 

*A 

— 

— 

150 

5i 

't§ 

H 

7« 

8 

5 

1 

- 

800 

6i 

8*8 

e 

8A 

8^ 

5A 

1 

- 

250 

7 

9A 

6* 

BH 

3 

H« 

li 

- 

300 

6 

lOA 

n 

m 

31 

H* 

2 

*H 

Some  uchon,  snch  ma  Ci^' 


ouried  of  kbont  20  poT  oant. 

a. 

CHAINS  FOB  SAILING  TACHTS. 


leae  in  weight  tiun  girsn  in 


Cluta  0.ble, 

8l«uo  Ohnin. 

H.™. 

W«p. 

Tonnsge. 

Mini- 

's^ 

& 

TODB. 

Tone. 

Fathoma 

Fmthomi 

Ins. 

Fathoma. 

Iiu. 

FaUiomi. 

Tt,. 

5 

-A 

SO 

40 

31 

40 

)tl 

10 

4 

45 

-ft 

*^ 

6t 

60 

GO 

*1 

45 

3 

30 

6A 

Ht 

60 

60 

45 

a 

40 

10* 

75 

60 

6 

50 

3 

50 

7 

104 

90 

75 

G 

60 

3| 

eo 

«A 

18* 

105 

75 

51 

75 

75 

BA 

m 

120 

75 

75 

13S 

75 

90 

125 

ISi 

150 

45 

A 

75 

fi 

eo 

150 

Hi 

17-,!, 

ISO 

45 

75 

6 

90 

13 i       30* 

45 

90 

4 

250 

t 

15A  |23A 

165 

45 

A 

75 

«l 

90 

41 

300 

.V 

165 

45 

A 

76 

eo 

*i 

n  b«  foond  hj  nmlUpljiiiK  Um  (qiwre  <rf  th>  diknwter 


Building  a  Yacht.  Ill 


Some  ten  years  ago  it  seemed  likely  that  composite  vessels  would 
quite  supersede  those  entirely  of  wood  construction ;  but  so  far  the 
composite  plan  has  not  advanced  in  favour.  This  is  really  a  matter  for 
surprise^  as  the  composite  build  offers  this  advantage  over  the  wood 
structure:  so  very  much  more  room  is  obtainable  inside  on  the  same 
weight  or  displacement.  The  great  question  was  ten  years  ago,  could 
a  composite  vessel  be  so  fastened  as  to  be  insured  against  the  possibility  of 
the  &.8tening8  giving  out?  We  think  the  question  has  now,  after  ten 
years,  been  satisfactorily  answered  by  such  vessels  as  Oimara,  Selene, 
Nyanza,  or  (Jarrion,  built  by  Steele  and  Co.,  of  Greenock ;  the  Sunbeam 
and  Modwena,  built  by  Bowdler  and  Chaffler,  at  Liverpool;  the  Bella 
Donna  and  Seabird,  built  by  Hatcher ;  and  many  others.  None  of  these 
vessels  have,  so  &r  as  we  know,  ever  shown  the  slightest  signs  of  straining, 
nor  have  their  fastenings  decayed ;  in  fact,  so  &r  there  seems  every  chance 
of  their  out-enduring  any  of  the  wood  yachts  which  were  constructed  at 
about  the  same  period.  For  a  composite  yacht  it  is  best  that  all  the 
planking  (excepting,  of  course,  the  deck)  should  be  of  hard  wood,  and  that 
the  plank  &stenings  should  be  of  Muntz'  metal  screw  bolts  sunk  in  the 
plank,  and  so  insulated  that  galvanic  action  could  not  be  set  up  with  the 
outside  copper,  the  bolts,  and  the  frames.  Mr.  J.  S.  White,  of  East  Cowes, 
has,  within  the  last  two  years,  provided  the  necessary  plant  for  composite 
construction,  and  has  built  three  large  yachts  according  to  that  system  of 
construction.  We  may  perhaps  take  this  as  evidence  that  composite  vessels 
are  gradually  coming  into  general  use. 

Lloyd's  have  compiled  a  table  of  scantlings  for  composite  and  iron 
yachts,  and  will  in  future  class  such  as  are  built  up  to  their  rules.  Steel, 
however,  is  likely  to  supersede  iron,  as  Lloyd's  will  give  the  same  class  for 
one-fifth  less  weight. 

A  great  many  experiments  have  from  time  to  time  been  made  with 
compositions  for  preventing  the  fouling  of  the  bottom  of  ships ;  but  up 
to  the  present  time  no  specific  has  been  discovered,  and  the  opportunity 
for  someone  to  realise  a  large  fortune  still  exists.  So  far  as  yachts  are  con- 
cerned, they  are  generally  sheathed  with  copper ;  and,  for  these  waters  at 
least,  the  bottom  can  be  kept  clean  enough  by  a  couple  of  scrubbings 
throughout  the  season.  One  of  the  compositions,  such  as  Jesty's,  Day's, 
Peacock's,  or  Martin's,  is  sometimes  put  over  the  copper ;  but,  for  racing 
at  least,  we  prefer  the  copper  without  the  composition,  as  clean  copper 
has  a  smoother  surfeuje  than  either  of  the  compositions  imparts.  Of 
course,  for  a  racing  yacht,  the  copper  cannot  very  well  be  cleaned  too 
often;  and  a  month  is  quite  long  enough  for  the  vessel  to  be  without  a 
scrub,  although  there  are  but  few  who  get  one  so  often.     The  Admiralty 
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have  been  making  some  experiments  with  nnc  as  a  sheathing  for  iron 
nhips  (the  iron  being  first  protected  by  a  slight  wood  skin),  but  so  far  sine 
does  not  appear  to  offer  many  advantages.  Copper,  on  the  other  hand — 
if  the  ship  be  kept  constantly  moving,  or  moored,  say,  in  a  five-knot  tide 
— will  keep  comparatively  clean,  on  account  of  the  extensive  exfoliation 
which  goes  on  of  the  oxychlorides  and  other  soluble  salts  produced  by 
the  action  of  the  salt  water  on  the  copper.  Oxychlorides  are  similarly  and 
much  more  rapidly  formed  on  zinc,  but  are  not  so  readily  soluble;  hence 
very  little  exfoliation  takes  place,  and  a  corroded  and  rough  surface  is 
the  result,  the  zinc  being  finally  eaten  through.  Zinc,  therefore,  we  may 
conclude,  is  unsuitable  as  a  sheathing  for  yachts,  especially  as  evidence 
exists  that  such  sheathing  ^in.  thick  has  been  eaten  through  in  one  year. 
An  alloy  of  copper  (2)  and  zinc  (3),  popularly  known  as  Muntz'  metal, 
is  largely  used  as  a  sheathing  for  ships;  but  it  is  scarcely  so  good  as 
copper  for  yachts,  as,  owing  to  its  greater  stiffness,  it  cannot  be  laid  so 
well.  Another  objection  to  Muntz'  metal  sheathing  is  that  it  does  not 
exfoliate  to  the  extent  copper  does,  and  that  after  being  under  the  influence 
of  salt  water  any  considerable  time — say  three  or  four  years — the  metal 
becomes  rotten ;  but  this  defect,  it  is  said,  can  be  remedied  by  an  addition  of 
a  small  quantity  of  tin  to  the  alloy.  For  composite  ships  Muntz'  metal 
sheathing  has  some  advantage,  as  it  sets  up  very  little,  if  any,  galvanic 
action  with  iron ;  but  the  risk  of  galvanic  action  from  copper  sheathing  in 
a  well-constructed  composite  ship  is  so  remote  that  copper  is  to  be  preferred 
even  to  these,  if  the  difference  in  cost  is  not  a  consideration. 

A  curious  feature  in  connection  with  yacht  construction  is  that  naval 
architects  should  have  had  so  little  to  do  with  the  designing  of  yachts. 
Yacht  builders,  as  a  rule,  keep  draughtsmen,  who  are  instructed  as  to  a 
design,  and  thus  the  builder  becomes  his  own  architect.  That  this  plan 
ha«  succeeded  there  can  be  no  donbt,  and  it  might  even  be  questioned 
whether  an  architect  could  at  present  compete  with  the  builder,  if  the 
latter  bestowed  so  much  time  on  a  design  as  he  ought.  But,  as  a  rule, 
builders  are  too  much  occupied  with  the  cares  of  their  business  to  devote 
much  time  to  the  mathematical  consideration  of  a  design ;  and  it  is  only 
their  experience,  and  a  prudent  purpose  not  to  depart  in  any  radical 
way  from  a  model  which  practice  has  proved  to  be  possessed  of  undeniable 
good  qualities,  that  keep  them  from  blundering  into  failure.  K  "^  ^®^ 
asked  to  give  a  reason  why  the  business  of  designing  happ©'"'  ^  ^®  ^^ 
the  same  hands  as  the  business  of  building,  we  could  give  no  satisfactory 
answer,  if  a  true  one.  The  truth  is  that,  in  the  early  days  of  yachting, 
a  naval  architect  who  confined  the  exercise  of  his  talent«  to  the  designing 
of  yachts  would  have  found  his  occupation  by  no  meana  a  lucrative  one , 
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and  perforce  the  builders  were  compelled  to  do  their  own  designing, 
mostly  on  the  pattern  of  Government  cruisers,  with  such  trifling 
alterations  as  their  experience  permitted  them  to  venture  upon.  Occa- 
sionally gentlemen  made  models  of  yachts,  and  the  late  Mr.  Joseph 
Weld  and  Mr.  T.  Assheton  Smith  had  a  large  share  of  success ; 
it  is  even  claimed  for  Mr.  Smith  that  he  invented  or  discovered  the 
value  of  "wave  lines'*  before  Mr.  Scott  Russell  did.  But,  be  this  as  it 
may,  there  can  be  no  doubt  that  he  was  as  clever  at  designing  as  the 
professional  builders  of  the  day.  Builders  were,  in  fact,  compelled  to 
do  their  own  designing,  because  the  profession  of  a  yacht-naval  architect 
would  have  been  unprofitable.  But  if  builders  as  a  matter  of  necessity 
did  their  own  designing  fifty  years  ago,  it  can  scarcely  be  said  that 
a  similar  necessity  exists  now,  although  the  custom  does.  During 
the  last  ten  years  there  have  been,  on  the  average,  fifty  vessels  of  all  rigs 
and  sizes  built  annually,  and  it  might  be  assumed  that  the  emoluments 
for  designing  these  would  keep  a  goodly  number  of  naval  architects  in  the 
necessaries  of  life.  The  few  who  have  made  yacht-naval  architecture  a 
study  and  profession  have  undoubtedly  succeeded  well  enough  to  lead  to 
the  conclusion  that,  with  more  opportunities,  they  would  make  a  very 
considerable  advancement  in  yacht  design.  Builders  would  be  relieved 
of  a  great  source  of  anxiety,  as  the  responsibility  of  a  vessel  answering 
the  requirements  or  expectations  of  the  person  for  whom  she  was  built 
would  be  shifted  from  their  shoulders  to  those  of  the  architect.  Such  a 
shift  of  responsibility  would  unquestionably  be  an  advantage  for  the  yacht 
owner,  as  it  is  much  more  likely  that  a  scientifically  trained  architect, 
who  has  opportunities  of  tracing  causes  of  success  or  failure,  would  achieve 
any  given  object  than  that  a  builder  would,  whose  business  occupations 
necessarily  restrict  the  exercise  of  his  attention  and  experience  on  the 
important  work  of  designing.  It  is,  therefore,  satisfactory  to  note  that 
yacht  designing  is  gradually  gaining  recognition  as  a  profession ;  and  if 
improvement  is  to  be  made  in  the  form  of  yachts,  we  must  look  for  it  from 
the  hands  of  professional  yacht  designers. 


CHAPTER  XII. 
THE  EQUIPMENT  OF  THE  YACHT. 


Thb  equipment  of  a  yacht  embraces  generally  everytliing  that  is  used  or 
required  for  working  her.  Usually  it  is  understood  to  consist  of  the  spars, 
standing  and  running  rigging,  sails,  various  tackles  or  purchases,  anchors, 
chains,  warps,  boats,  lights,  &c.  The  diagram,  Plate  I.,  and  the  references, 
will  assist  the  explanations  that  will  follow  of  the  various  parts  and  uses 


of  a  vessel's  outfit  or  equipment. 

Sails. 

A.  Mainsail, 
a.  Clew  of  mainsail,  with  trayeller  on  the 

horse    13   (ohain  outhanl    and    tackle 

shown  underneath  boom). 
6.  Main  taok. 
e.  Throat. 

d.  Peak  earing. 

e.  Head. 


/.  Foot  and  roaoh  of  sail. 

g.  lioS  or  weather  leeoh. 

h.  Leeoh,  or  after  leech. 

«'.  First,  second,  third,  and  dose  reef  cringles. 

j.  First,  second,  third,  and  close  reef  points. 

Ik.  First,  second,  third,  and  close  reef  cringles 

or  Inff  cringles. 
B.  Foresail, 
a.  Luff. 
6.  Foot. 
e.  Leech. 

d.  Head. 

e.  Tack. 
/.  Beef  points. 

Spabs. 


C.  Jib. 
a.  Luff. 
h.  Foot. 

c.  Leech. 

d.  Head. 

e.  Tack. 

D.  Gaff  Topsail. 
a.  Clew. 
6.  Tack. 

c.  Weather  earing,  or  head  earing. 

d.  Peak  earing. 

e.  Head. 
/.  Foot. 
g.  Luff. 
h.  Leech. 

E.  Jib  Topsail, 
a.  Luff. 
6.  Foot. 

c.  Leech. 

d.  Head. 

e.  Tack. 


1.  Mast. 

2.  Top  Mast. 
8.  Bowsprit. 
4.  Boom. 


5.  Gaff. 

6.  *  Topsail  yard. 

7.  Spinnaker  boom. 

8.  Hounds^  bolster,  and  yoke. 


•  Formerly  balloon  topsails,  with  a  footyard  or  jaokyard,  were  oommon  in  all  racing  yachts ; 
they  are  now  generally  done  away  frith,  excepting  in  schooners  and  yawls,  as  they  greatly  increase 
the  weight  aloft,  frithont  much  increasing  the  sise  of  topsail. 


■.w 


The  Equipment  of  the  Yacht 


116 


9.  Cap. 

10.  Masthead. 

11.  Pole  of  topmast. 

12.  Truck. 


STASB-^eontinued, 


13.  Iron  horse  at  boom  end  for  mainsail  oat- 

hanl  to  travel  on. 

14.  Mast  hoops. 


BlOGINO. 


1. 
2. 

3. 
4. 
5. 
6. 
7. 
8. 
9. 


10. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 


*  Main  rigging  shronds. 

*  Sheer  pole,  termed  also  sheer  batten 

and  sheer  stretcher. 

*  Dead  eyes  and  lanyards. 

*  Pore  stay. 

*  Pendant. 

*  Banner. 
Banner  tackle. 

Fall  of  ranner  tackle. 

*  Topmast  stay   (topmast  back-stays  or 

shroads  not  shown.) 

*  Topmast  shifting  backstay,    or  "pre- 

venter backstay." 
Tackle  of  shifting  backstay. 

*  Bobstay. 

Bobsta^  tackle  and  fall. 

Main  halyards. 

Peak  halyards. 

Main  sheet. 

Topping  lifts. 

Beef -earing  or  pendant. 

Foresail  halyards. 

Foresail    sheet    rove   through  block  on 

clew  of  saiL 
Foresail  tack. 
Jib  halyards. 
Jib  sheets  fast  to  clew  of  sail. 


24.  Jib  tack. 

25.  Jib  traveller. 

26.  Jib  oathaul. 

27.  Jib  downhanl  and  foresail  downhanl. 

28.  Topsail  halyards. 

29.  Topsail  upper  halyards,  or  tripping  hal- 

yards. 

30.  Topsail  sheet,  leading  through  block  with 

pendant,  fast  round  masthead. 

31.  Topsail  tack. 

32.  Topsail  tack  tackle. 

33.  Topsail  clew  line. 

34.  Jib-topsail  halyards. 

35.  Jib-topsail  tack. 

36.  Jib-topsail  sheet,  fast  to  clew  of  saU. 

37.  Mainsail  downhanl. 

38.  Spinnaker-boom ;  topping  lift. 

39.  Spinnaker-boom ;  after  guy. 

40.  Spinnaker-boom;   hauling  and   standing 

parts  of  whip  purchase  of  after  guy. 

41.  Spinnaker-boom ;  fore  guy. 

42.  Spinnaker  outhaul,  the  hauling  part  on 

the  under  side  of  the  boom. 

43.  Spinnaker  outhaul,  on  the  upper  side  of 

boom;   this   is  the  part  made   fast  to 
spinnaker  tack. 


The  parts  of  the  rigging  marked  thus  *  are  termed  "  standing  rigging,"  and  the  other  parts 


C( 


ranning  ngging 


II 


Hull. 


1.  Load  water-line.    (L.W.L.) 

2.  Keel. 

3.  Stempost. 

4.  Budder. 

5.  Deadwood. 

6.  Forefoot,  termed  also  gripe. 

7.  Stem. 

8.  Freeboard. 

9.  Ck)unter. 


10.  Archboard. 

11.  Taffrail. 

12.  Quarter  timbers. 

13.  Covering  board  or  plank  sheer. 

14.  Bail,  or  rough  tree  nul. 

15.  Channel. 

16.  Chain  plates,  or  channel  plates. 

17.  Bobstay  shackle  plates. 


FIG.  20. 


Hull. 


1.  Floor. 

2.  Frames  or  timbers. 

3.  Keel. 

4.  Qarboard. 

5.  Bilge. 


6.  Deck. 

7.  Deck  Beam. 

8.  Bulwark  stanchions. 

9.  Channels  and  channel  plates. 


I  2 


The  Equipment  of  the  Yacht. 


117 


Mast  and  BiooTNa. 


10.  Mast. 

11.  Honndfl. 

12.  Yoke  or  lower  cap  and  bolster. 

13.  Croestrees. 

14.  Topmast. 


15.  Main  rigging  or  shronds. 

16.  Topmast  shrouds  or  backstay. 

17.  Backstay  falls  or  tackles. 

18.  Legs  of  topmast  backstays  taken  off  when 

the  topmast  in  boosed. 


Fio.  27. 


MiZEK    OF 

1.  Mizen  mast. 

2.  Pole  of  mizen  mast. 

3.  Misen  boom. 

4.  Mizen  yard. 

5.  Mizen  bumpkin. 

6.  Spider  band  on  mast. 

7.  Mizen  shronds  set  up  with  lanyards  and 

sheer  pole. 

8.  Mizen  bumpkin  gnys  or  shrouds. 

9.  Mizen  shifting  stay,  one  on  each  side. 

10.  Tackle  for  mizen  shifting  stay. 

11.  Strop  on  mizen  yard. 

12.  Iron  traveller  on  mizen  mast,  with  chain 

tye  or  halyard  passing  through  sheave 
hole  above.    The  tackle  on  the  chain 


Yawl. 

halyard  is  hidden  on  the  other  side  o 
the  mast. 

13.  Mizen  sheet  leading  in  board. 

14.  Mizen  outhanl  and  whip  purchase  slack- 

ened up.  The  onthaul  is  also  sometimes 
arranged  in  this  manner ;  the  out- 
haul  is  first  put  over  the  end  of  the 
boom  by  a  running  eye,  then  passes 
through  a  single  block  on  the  clew  cringle 
of  the  sail,  through  a  sheave  hole  in  the 
boom  end,  and  then  on  board.  In  such 
case  there  is  no  whip  purchase. 

15.  Mizen  tack  and  tack  tackle. 

16.  Mizen  topping  lift. 

17.  Mainboom  and  part  of  mainsaiL 
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Fio.  28. 
Masts  and  Bigqino  of  Scuooneb. 


1.  Mainmaet. 

2.  Foremast. 

3.  liain  topmast. 

4.  Fore  topmast. 

5.  Honnds  or  cheeks  of  mast. 

6.  Lower  cap  on  whioh  orosstrees  rest,  fore 

side  of  topmast. 

7.  Cap. 

8.  Topmast  fid. 
0.  Triatio  staj. 

10.  Forettaj. 


11.  Main-topmast  stay. 

12.  Fore-topmast  backstay. 
18.  Fore-staysail  halyards. 

14.  Head  of  fore-staysail. 

15.  Head  of  main- topmast  staysail. 

16.  Tack 

17.  Clew 

18.  Luff 

19.  Foot 

20.  Sheet 

leading  to  quarter  rail. 


»t 


ft 


t> 


t« 


»» 


a.  The  bowsprit. 
6.  Heel  of  bowsprit, 
c  Bitta. 
cl.  Wlndlaaa. 


Fio.  29. 

FoBSDioK  FrmNGt,  Bowsprit  and  Bigqino. 
e.  Gkunmon  iron,  also  called 


span  shackle. 
/.  Fid. 
g,  Whisken* 
K  Wire  sfazoads. 


i.  Tackle    for    setting    up 

shronds. 
N.B.  Theblock is  usually 

an  iron  fiddle  one  here. 
fc.  OoT«riiig  board. 
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MAn'HKAD 

Fig.  A  ihowt  A  viaw  of  the  top  nde  of  the 

yolis  or  bwer  oap. 
a  U  the  yoke  with  u  iroo  band  round  it 
b  t«  K  U-ihqrad   iron  plate,  sometiiiim 

fitted  OTer  the  joke  id  fiout,  where 

the  topmaat  pauea  tbrongh. 
c  U  u  iron  bolt. 
d  IB  the  mMt. 
t  ia  the  topmMt. 
/  the  aroaatreea  fitted  on  the  fore  iide  of 

topouut  as  shown. 
Fig.  B  ie  the  yoke  and  mast  vieired  from  aft. 

a,  the  ends  of  the  aft  arms  of  yoke. 

b,  the  honnds. 

e,  iron  bolt  at  aft  side  of  mast. 
d,  the  mast. 

«,  bolstara  on  whioh  the  dg^g  reets. 
Fig.  C  shows  a  broadside  Tiew  of  the  yoke 
and  masthead. 


the  masthoad. 

OTOBstTeea. 
topmast- 
jib  halyard  bloak  (one  on  eaoh  s 

mast,  on  iron  hoop), 
peak-halyard  block. 


:,  Main-halyard  block,  and  span  bolt.  This 
bolt  Bhonld  be  long  enoagh  to  keep  tlie 
parta  of  tbe  halyarils  clear  of  tho  yoke- 
9omstinieB  a  eing-le  bolt  ia  used  with 
strong  spar  and  plate  below. 
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The  BizeB  given  for  blocks  in  the  following  tableware  for  cutters  j 
for  yawls  op  schooners  of  equal  tonnage  take  the  sizes  set  down  for  the 
tonnage  next  below;  thus,  say  a  yawl  is  100  tons,  then  take  the  sizes 
for  blocks  from  the  column  assigned  to  80  tons. 


table  of  sizes  of  blocks  pok  yachts  of  tabioiffi  sizes. 
Ihon  Stbof  Blocks. 


NlUE  Dt>  Dliicx. 


W'll 


ToRB.  I  ToKR.  I  Tosh.      Tosh. 


TuA-h.  L  Tii»B.  I  Tom,  I  T03i9. 
lY»wH«.7tWlSo,T»Ki»o—    '- 


Main  bolj'uds  a    ...  , 

Peftkhalyarda    

Muiii)i«et 

lUlDflbeet  lend 

JlbluljiirdB  

Fore  balyiirdg    

Sobeia;  (iron  blocks) . 
BoWBprit  (hiondB  6    .. 

Tendmnt 'blocks 

Snnner  tooUo  b    

Hun  onUiAuJ . , -■■-. 

Topsril  sheet 

Topmast  backBta^Bc... 
FTeranter  backata^B. . . 
frsveotei       baoksta; 

wUpe  

Jib  tank 

Jib  pnichaBe 

Jib  pacahaBB  munor... 

Moid  paiobftie  

Peak  parchase   

Topping  lifts 

Topping  lift  pnrchaaB 

Jib  topsail  JioljrarrJB ... 
Spimiaker  haili^ards  ... 
Splnnftkec  gny  whip . . , 
fipincakor  tapping  lift 

TryaaJl  eheeU  

Fore  alieeta   

BMf-UDklo(addloilbl.} 

Boom  gay 

Tank  tactloB 

Bnrtoii  

QaS  topaail  Bheot  vhip 
Down-haals  (forward) 


H     I     5 

51         6 

5 

n 

I  *i 


BoPH  Stbof  Blocsb. 


.     3       ' 
3( 


(a)  In  vesaels  of  twenty  tone  aud  over,  tbe  nppcr  tliroat  halyard  tilock  ia  a  thteefold,  aa  one 
part  of  the  halyaida  1>  icqoircd  for  tho  pnrohaso,  an i]  another  foe  tbe  haniiDg  part. 

(b)  Tbe  donble  btoakg  ou  tho  bowsprit  Bhrouda  mid  runjivr  tAcklo  too  fiddles. 
(o)  A  flTe-toaner  has  only  fonr  angle  blooks  for  b#okstaji,  two  on  eaob  aide. 
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TABLE  OP  SIZES  OP  COEDAQE  FOB  YACHTS   OF   VAEIOUS   SIZES* 


Main  haJjudi ..-,.., 

Peak  haljards 

M&iiuhoet , 

Jib  h&lj&rdE.. ,<<_.„..,. 

Fore  haljards 

BobeUij  tackle 

BowBprit  shrnnds tackle.... 

PeuJvit  blocks    

RannHT.,,. 

Main  onthanl   ,. 

Kifef  pendants 

Topoail  sheet   

Topmast  backstajB 

Prereutsr  baok<ta;B  

Preventer  bankst^  wbips . 

Jibtack 

Jib  pnroliase 

Jib  pnrohaae  miiner  , 

Uaju  pnrchase 

Peak  porchase 

Topping  lifts 

Topping  lift  pniciiMe 

Jib  topsail  iialjards     ..... 

Spinnaker  haljanlg. 

Spinnaker  ffny  whips  

Spinnaker  lopping  lift    . . . 

Tcjiail  sbeete  

Fore  nhests 

B*ef  tackle  (fiddle) 

Boom  gnj  

TaokTftoklea   

Bnrton 

OaS  topsail  sliest  whip  ... 
Down-haiilB  (forward) 


T0N6.  I  TosB.  I  Tons 


ToNiL  I  Tost  I  Toms,  i  Tons. 


11  to        ItW        II  IT        2u 


u 


u 


U    t    1! 


U 


(ic)  Wire  jib  tack  and  jib  purohMs  numer.  C 

In  the  oaae  of  jib  baljsrda  the  aize  of  the  iron  of  the  link  ia  gireii. 

■  The  r«lati*e  •trength  of  hemp  and  wire  rope  will  b«  found  in  •  table  in  the  Appendix  under 
the  head  of  "  inre  Bopa." 
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CmCUMFEEENCE  IN  INCHES  OF  WIBB  TOR  STANDING  EIGOING. 


Nahe. 


Shroads    , 

Pendants 

Bowsprit  shronds  

Forestaj 

Bobstaj  pendant    

Topmast  staj 

Topmast  baokstaj 

Topmast  preyenter  baokstaj 

No.  of  shrouds  a  side    

Na  of  backstays  a  side     

Copper  bobstaj  bar*     


Tons.     Tons.     Tons.     Tons.     Tons.     Tons.     Tons.     Tons.  '  Tons. 

Cut.  6.  ,  Cut.  10.   Cut  15.   Cut.  20.   Cut  80.   Cut  40.   Cut  60.   Cut.  80.  Cut.  100. 

Yawl  7.  Y»wll4.  Yawl 20.  Yawl 30.  Yawl 40.  Yawl60.  Yawl80.  Ywl.lOO  Ywl.120 


STANDING    RIGGING. 


Main   Riooing. 

The  most  satisfactory  plan  of  measuring  off  the  rigging  for  a  yacht  is 
to  make  a  "  spar  plan ''  to  scale — that  is,  a  plan  showing  a  broadside  view 
of  the  yacht  with  all  her  spars  in  their  places,  as  shown  by  Plate  I.  and  Fig. 
26.  The  latter  plan,  Fig.  26,  is  necessary  to  obtain  the  correct  lengths  of 
the  lower-mast  shrouds  and  topmast  backstays,  as  merely  taking  the  length 
deck  to  hounds  makes  no  allowance  for  the  "spread"  the  rigging  is  to 
have.  (Of  course  an  elaborate  drawing  is  not  required,  but  the  scale  must 
be  carefully  adhered  to.)  A  further  allowance  must  be  made  for  the  eyes 
of  the  rigging  going  one  over  the  other,  and  this  allowance  will  be  equal  to 
twice  the  diameter  of  a  shroud.  For  instance,  the  eye  of  the  starboard  fore 
shroud  is  put  over  the  masthead  first;  then  the  port  fore  shroud,  which 
follows,  must  be  cut  longer  than  the  starboard  rigging  to  the  extent  of 
twice  the  diameter  of  a  shroud  (twice  the  diameter  is  equal  to  two-thirds  of 
the  circumference,  the  circumference  being  three  times  the  diameter).  For 
the  second  starboard  shroud,  which  goes  on  next,  the  allowance  will  be 
four  times  the  diameter ;  and  so  on.  (The  f orestay  goes  over  all,  resting 
on  the  throat  or  main  halyard  bolt.)  (See  page  119,  Fig.  30.)  For  the  eye 
and  spUce  an  allowance  equal  to  one  and  a  half  the  circumference  of  the 
masthead  must  be  made ;  for  the  dead-eye  an  allowance  equal  to  one  and  a 

*  The  ^7M  in  the  bobstaj  bar  must  not  be  welded  or  braised.  The  ends  of  the  bar  ahonld 
be  heated  and  hammered  baok  bj  striking  the  end  of  the  bar  on  the  anvil  end  on ;  when  the 
end  is  driren  np  twioe  as  thick  as  the  other  part  of  the  bar,  the  hole  oan  be  dnlled  or  pnnched — ' 
drilUnf  is  to  be  preferred. 
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half  the  circumference  of  the  same.  The  eye  to  go  over  the  masthead 
should  be  one  and  a  quarter  the  circumference  of  the  same  at  the  hounds ; 
the  eye  at  the  other  end  of  the  shroud  should  be  one  and  one-eighth  the 
circumference  of  the  dead-eye,  so  that  the  latter  could  be  removed  if  split 
or  damaged,  and  replacied.  The  length  for  each  shroud  is  measured  from 
the  top  of  the  bolster  to  the  dead  eyes;  the  drift  or  space  between  the 
upper  and  lower  dead-eyes,  or  from  the  channel  to  the  top  of  the  upper 
dead-eye,  will  be  about  the  height  of  the  bulwark. 

There  are  two  plans  for  fitting  the  shrouds,  one  known  as  "single 
eye,''  and  the  other  as  "  pairs.''  In  the  former  plan  each  shroud  has  its 
own  eye;  but  when  shrouds  are  fitted  in  pairs  the  wire  goes  from  one 
dead-eye  up  round  the  masthead,  and  down  to  the  next  dead-eye  (on  the 
same  side).  A  seisring  close  up  to  the  bolster,  round  both  shrouds,  forms 
the  eye.  This  is  the  old-&ishioned  plan,  and  the  one  still  followed  in  ships, 
we  beheye.  The  objection  to  it  is  that  if  the  eye  bursts  a  pair  of  shrouds  are 
gone ;  and  even  if  one  shroud  burst,  the  strain  on  the  remaining  one  will 
generally  draw  it  through  the  seizing  so  as  to  make  it  useless.  All  that 
can  be  said  in  fevour  of  the  "pair"  plan  is  that  there  are  just  half  the 
number  of  eyes  to  go  over  the  masthead,  and  consequently  there  is  a  trifle 
less  weight  aloft  and  a  neater-looking  masthead. 

There  are  three  plans  in  use  for  covering  the  eyes  of  rigging;  1. 
ParcelHng  and  serving  with  spun  yam;  2.  Covering  with  canvas  and 
painting  it ;  3.  Covering  with  leather. 

The  first  plan  is  cheapest,  but  will  require  renewing  every  year ;  the 
third  is  the  most  costly,  and  lasts  the  longest ;  whilst  the  second  is  most 
used,  and  perhaps  looks  the  neatest.  The  eyes  at  the  lower  ends  of  the 
shrouds  are  generally  served  with  spun  yam ;  but  leather  looks  neater,  and 
will  not  turn  white,  as  spun  yam  will,  by  the  continual  washing  whilst 
dragging  through  the  water  ;  an  occasional  blacking  or  varnishing  will 
remove  the  washed-out  appearance  that  a  spun-yam  serving  might  get. 

The  lanyards  are  rove  in  this  manner:  A  Matthew  Walker,  or  wall 
knot,  is  made  in  one  end  of  the  lanyard ;  the  other  end  is  rove  out  through 
the  foremost  hole  of  the  upper  dead  eye ;  in  through  the  corresponding  hole 
of  the  lower  dead  eye ;  out  through  the  centre  hole  of  the  upper  dead  eye, 
and  so  on,  the  hauling  part  coming  in  through  the  aftermost  hole  of  the 
lower  dead  eye  and  is  then  set  up  by  a  luff  upon  luff  tackle. 

Wall  knots  and  Matthew  Walkers  have,  however,  been  known  to  draw, 
and  now  a  frequent  practice  in  racing  vessels  is  to  have  an  eye  spliced  in 
one  end  of  the  lanyard,  which  eye  is  shackled  to  an  eye  bolt  in  the  channel 
rather  ahead  of  the  foremost  chain  plate ;  the  other  end  of  the  lanyard  is 
rove  out  through  the  foremost  hole  of  the  upper  dead-eye  (always  com- 
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uwuoii)(f  with  tho  Btivrboard  fore  ahroud)  in  through  the  corresponding 
tiiJv  ktf  tlin  luwi>r  (kiad-oye,  and  so  oq;  passing  round  the  aft  side  of  the 
uuwli  and  milling  with  the  port  fore  shroud:  on  the  port  side  the  lanyard 
IM  Hhwklod  to  iho  I'hunnel  under  the  after  bole  of  the  upper  dead-eye. 

Vi^cy  groat  (.iiro  must  be  taken  in  setting  up  rigging  so  that  an  equal 
Httiuu  tK  liriiught  (III  all  its  parts. 

ViH'lilN  of  from  5  to  15  tons  usually  have  two  shrouds  a  side;  those 
fliiui  iO  Of  HO  tonH  throe  shrouds  a  side ;  and  those  above  80  tons  four 
hIiiiiuiIh  li  milo. 

\\  luni  wira  rigging  was  first  introduced,  great  objection  was  taken  tu  it, 
im  lit'i'oiHit  of  its  rigidity ;  and  it  was  declared  that  the  elasticity  afforded  by 

the  lanyards  would  not 
compensate  for  the  lost 
elasticity  of  the  hemp 
shrouds.  Various  plans 
were  suggested  to  supply 
the  deficient  elastic  quality 
of  wire  rigging,  such  as 
spiral  spring  lanyards,  and 
screw  lanyards  with  india- 
rubber  buffers.*  The  fact 
is,  however,  that  the  elas- 
ticity sought  to  be  given 
to  the  wire  rigging  is  not 
required,  and  indeed  would 
be  a  great  source  of  danger. 
Mr.  W.  John,  in  his 
elaborate  report  to  Lloyd's 
Committee  in  1877  on  the 
dismasting  of  ships,  shows 
the  very  considerable  elas- 
ticity that  wire  rope  has, 
and  the  general  elasticity 
of  wire  shrouds  and  hemp 
lanyards  combined.  From 
hia  report  we  learn  that 
the    stretch   wire   rope   is 

■  '|'h#  M*  \'*vMt>  Kmii*,  (■(  Kwt  Coww,  propcued  the  foUowing  plu  for  elutii:  lauTordg 
ttt  ttw  tWJ,  «(  «»r«ll  l^^t,  IHTIl  I  A  {Tig.  81)  i«  «  ihtoai  ;  B,  »hrf,  to  bo  m»le  of  good  length 
k  bHVMtt  iM^MiIhi,  M  M*f  iwuld  bt  tnmtd  in  to  take  a.  ibaokle ;  C,  »  bolt;  D,  »  ooUar  to 
miSn*  th*  Mt  W»  KWW  HUta  1  U,  Indiknbbtt  bnfln*  of  tbo  reqiund  number  and  «Ud  ;  F, 
mm  Mti  ****  ta  Ktwtor),  ta  pm«t  rtriWhWI  0.  •l»«M«i  B,  chMnd,  I,  chain  pUtoi  J, 
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capable  of  before  breaking  is  very  considerable,  and  that  not  half  of  that 
stretch  and  strength  would  be  exhausted  when  the  mast  had  arrived  at 
its  breaking  point,  due  to  bending.  * 

Thus  so  iskV  there  is  little  danger  that  a  yacht^s  spars  will  be  lost  in 
consequence  of  the  ^vire  rigging  giving  out;  and,  as  in  ships  it  is  found 
that  if  a  mast  is  so  lost,  it  is  generally  through  some  defective  ironwork  or 
careless  fitting  of  the  rigging. 

It  has  been  contended  that  a  yacht^s  main  rigging  should  be  elastic, 
because,  if  she  were  sailing  in  squalls  or  under  the  influence  of  successive 
shocks  of  wind  force,  if  the  rigging  did  not  give  to  some  extent,  it  would 
be  like  attempting  to  drive  a  railway  train  by  a  succession  of  blows  from  a 
sledge  hammer.  In  stating  the  case  thus  ludicrously  the  fact  is  entirely 
overlooked  that  a  vessel's  heeling  facility  affords  much  greater  relief  to 
such  shocks  than  could  the  elastic  property  of  any  rigging,  unless  indeed 
the  latter  were  to  be  so  stretchable  as  to  be  perfectly  useless  for  stays.  In 
fact,  Mr.  Jolin  clearly  shows  in  his  report  that,  so  far  as  safety  goes,  the 
rigging  cannot  bo  set  up  too  rigidly,  and  the  less  it  stretches  the  better. 
It  was  found  that  in  very  heavy  weather  with  a  ship  rolling  and  pitching 

*  Mr.  W.  JoIin,  in  his  report,  gives  the  following  formula  for  ascertaining  in  tons  the  breaking 
strain  of  wire  rope.  The  square  of  the  circumference  of  the  rope  in  inches,  multiplied  by  1*034  ; 
that  is  to  saj,  if  the  rope  be  2in.  in  circumference,  the  breaking  strengrth  will  be  2  x  2  x 
1*034  =  4*13  tons,  or  about  25  per  cent,  loss  than  authorities  on  the  subject  have  usually  given. 
The  size  of  steel  wire  of  equivalent  strength  is  generally  given  as  0*8  of  the  size  of  the  charcoal 
iron  wire  rope ;  that  is  to  say,  if  the  iron  be  of  2in.  circumference,  the  equivalent  strength  in  steel 
would  be  thus  found  2  a  *8  =  l'6in.  or  l|in.  However,  from  experiments  made  by  Mr.  John,  it 
would  appear  that  the  strength  of  the  steel  wire  varies  very  considerably,  and,  whilst  the  ratio  in 
acme  oases  with  soft  steel  was  less  than  that  given,  in  other  cases  with  hard  steel,  the  ratio  of 
strength  was  g^roater. 

The  breaking  strain  in  tons  of  single  rope,  such  as  the  lanyards,  was  found  to  be  equal  to  the 
square  of  the  circumference  in  inches,  multiplied  by  the  fraction  0*2545. 

The  whole  breaking  strain  in  tons  of  the  lanyards,  rove  in  six  parts,  was  found  to  be  equal  to 
the  square  of  the  oircumferenoe  of  a  single  part  multiplied  by  the  fraction  *843.  The  joint 
strength  of  the  six  parts  is  considerably  less  than  six  times  the  single  part,  and  the  disparity 
varied  between  2*97  and  4*98 ;  and  it  would  appear  that  ill-made  or  defective  dead  eyes  had  a 
great  deal  to  do  with  the  api>arent  loss  in  strength. 

The  stretch  of  lanyards  in  six  parts  was  found  equal  to  the  strain  in  tons  multiplied  by 
the  distance  from  centre  to  centre  of  the  dead  eyes,  and  divided  by  six  times  the  square  of 
the  oiroumference  in  inches  of  a  single  part  of  the  lanyards. 

The  stretch  of  wire  rope  was  found  to  be  equal  to  the  length  of  the  shroud  multiplied  by  the 
strain  in  tons,  and  divided  by  the  square  of  the  circumference  and  by  20. 

Generally  it  is  found  that  wire  rope,  when  the  strain  is  removed,  does  not  **  take  up  "  all  that 
«  it  has  been  stretched,  and  ultimately  the  stretching  quality  of  the  wire  will  be  lost  without  much 
loss  in  strength.  The  stretching  quality  of  wire  rope  to  some  extent  depends  upon  the  core  being 
of  hemp,  and  to  reduce  the  stretch  it  has  been  suggested  that  the  core  should  be  of  wire.  Wire 
rope  stretches  more  rapidly  as  the  strain  increases,  whereas  hemp  rope  stretches  less  rapidly  ;  but 
these  peculiarities  are  mainly  observable  as  the  ropes  approach  the  breaking  point. 

The  weight  of  iron  or  steel  wire  rope  per  fathom  can  be  found  by  dividing  the  square  of  the 
oircumferenoe  (circumference  '^  by  1*1 ;  the  weight  of  hemp  rope  by  dividing  the  square  of  the 
ciroumferenoe  by  4.     (See  also  *'  Wire  Bope  "  in  the  Appendix.) 
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heavily,  three-fourths  of  the  ultimate  strength  of  the  mast  and  rigging 
might  be  tried  at  any  one  moment,  and  that  a  succession  of  such  trials 
would  inevitably  end  in  disaster.  On  this  subject  Mr.  John  says :  "  The 
margin  of  strength  found  to  exist  in  the  masts  and  rigging,  to  meet  the 
heavy  strains  arising  from  heavy  weather,  is  so  small  that  every  inducement 
should  be  offered  to  builders  and  owners  to  increase  the  support  afforded  to 
the  masts,  and  especially  when  it  is  known  that  so  much  good  can  be  done 
in  this  direction,  without  adding  to  the  top  weight,  by  simply  reducing  the 
elasticity  of  the  shrouds.  Wire  rigging  set  up  by  screws  unquestionably 
affords  the  most  suitable  and  efficient  support  to  iron  masts ;  and  it  is 
to  be  hoped  that  the  practice  of  adopting  them,  which  has  been  growing 
up  lately,  will  extend,  and  become  far  more  general  than  heretofore. 
Where  hemp  lanyards  are  adopted  the  drift  between  the  dead  eyes  should 
be  reduced  to  a  minimum,  and  they  should  be  most  carefully  kept  set  up. 
Bobstays,  it  is  considered,  should  be  increased  in  size,  and  all  eye  bolts, 
pins,  and  shackles  connected  with  them  should  be  fitted  with  the  greatest 
care  amd  of  a  strength  at  least  equal  to  that  of  the  bobstay." 

This  was  written  especially  in  relation  to  iron  masts,  but  it  is  appHcable 
to  wood  masts,  and  only  in  a  slightly  modified  degree,  as,  although  wood 
masts  can  be  bent  to  a  greater  extent  than  iron  or  steel  masts  without 
breaking,  yet  will  a  wood  mast  reach  its  breaking  point  before  the  elasticity 
and  strength  of  the  wire  rigging  are  exhausted,  as  previously  stated. 

So  &r  as  the  requirements  of  match  sailing  go,  there  can  be  no  doubt 
that  the  more  rigid  the  rigging  can  be  kept  the  better  are  the  results.  The 
old-&8hioned  theory  is  that  the  rigging  should  be  very  elastic,  and  that  the 
masts  should  have  plenty  of  play.  This  curious  fetUacy  has  been  maintained 
by  still  more  curious  arguments  and  theories;  and  we  have  known  some 
saiUng  masters  slack  up  the  rigging  to  give  it  the  required  elasticity.  It  is 
obvious  that  the  mast  would  have  to  supply  the  elasticity  under  such 
circumstances,  bs  the  strain  would  not  come  upon  the  rigging  until  the  mast 
had  been  very  considerably  bent — perhaps  almost  to  the  breaking  point. 
We  need  not  dwell  upon  the  bad  effects  of  slack  rigging*  and  a  yielding 
mast  further  than  to  say,  that  anything  which  tends  to  render  the  applica- 
tion of  the  propelling  force  intermittent,  or  to  absorb  any  portion  of  it  and 
reduce  its  effect,  must  in  some  measure  detrimentally  influence  the  speed  of 
a  vessel;  and  if  rigid  rigging  is  necessary  for  the  good  performance  of 
sailing  ships,  it  is  equally  necessary  for  the  attainment  of  the  highest 
results  in  competitive  yacht  sailing. 

*  In  Mleotiiig  wire  ahroiids,  penduiti,  or  sUyi,  oare  thonld  be  taken  that  flexible  wire  is  not 
■applied ;  as  flexible  wire  ttretohee  Tirj badly,  ''takes  np"  again  Teij  little,  and  ''oonstant 
•ettiaf -op  and  nervr  tant "  will  be  the  ineritable  zeenlt 
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Topmast  Bigoino. 

The  topmast  rigging  will  be  cut  (due  allowance  being  made  for 
the  cross-trees),  fitted,  and  served  in  the  same  manner  as  the  main  rigging, 
but  the  eyes  at  the  lower  end  of  the  shrouds  will  be  turned  in  round 
galyanised  iron  thimbles,  to  take  the  hooks  of  the  setting-up  tackles,  or 
&lls,  aa  they  are  termed. 

Each  topmast  backstay  is  usually  in  two  parts,  the  lower  part  being 
the  leg,  which  is  in  length  equal  to  the  housing  length  of  the  topmast. 
A  thimble  is  eye-spliced  into  the  upper  and  lower  end  of  the  leg,  and  a 
shackle  joins  it  to  the  shroud. 

Yachts  above  10  tons  usually  have  two  topmast  shrouds,  or  two 
backstays  as  they  are  more  generally  termed,  on  each  side,  and  one 
"  preventer '*  or  shifting  backstay  each  side.  In  yachts  of  10  tons  and 
under  one  backstay  and  one  preventer  each  side  are  generally  considered 
sufiKcient;  in  these  vessels  a  thumb  cleat  is  usually  fitted  to  the  cross- 
trees,  and  when  the  yacht  is  at  anchor  the  preventer  is  put  in  this  and 
set  up  with  its  tackle,  for  the  sake  of  tidiness.  In  large  yachts  a  cleat  or 
score  is  also  provided  on  the  cross-trees,  for  the  preventers  when  not  in  use. 
A  favourite  plan,  however,  is  to  set  up  both  preventers  from  their  eye  bolts 
aft  on  the  counter;  and  the  only  objection  to  this  plan  is,  that  there  is 
more  gear  for  the  yards  or  jibbooms  of  passing  craft  to  pick  up  if  they 
come  dangerously  near;  on  the  other  hand,  so  for  as  appearance  goes, 
it  makes  a  yacht  look  a  little  more  rigged. 

Schooners,  in  addition  to  topmast  shrouds  and  preventers,  have  a 
main-topmast  stay  which  leads  from  the  shoulder  of  the  main-topmast  to  the 
foremast  head  (see  Fig.  28) ;  some  cruising  schooners  further  have  a 
standing  fore-topmast  stay,  which  leads  from  the  fore-topmast  shoulder 
to  the  mainmast  head. 

The  shifting  or  "preventer"  backstays  will  be  measured  for  length 
from  the  shoulder  of  topmast  to  taffrail,  and  then  deduct  from  this  length 
about  six  or  seven  feet  for  the  setting-up  tackle.  In  large  vessels  this 
tackle  always  consists  of  two  double  blocks,  the  standing  part  being 
generally  made  &8t  to  the  upper  block,  and  then  the  fall  leads  from  the 
upper  block;  but  sometimes  the  tackle  is  put  the  other  way  up,  so  that 
the  &I1  leads  from  the  lower  block.  The  advantage  of  this  plan  is  that 
several  hands  can  get  on  the  fall  for  a  "  drag ; "  the  other  plan,  however, 
is  more  shipshape,  and  if  the  fall  be  put  under  the  cavel  round  a  belaying 
pin,  with  a  couple  of  hands  to  "  swig "  and  one  to  take  up  the  slack,  the 
tackle  will  always  be  set  up  taut  enough.     The  tackles  are  hooked  to  the 
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trysail  sheet  bolts  on  the  quarter.  In  some  racing  yachts  a  capital  plan  in 
adopted  to  avoid  any  possible  mishap  before  the  backstay  can  be  properly 
Bet  up :  a  tail  block  is  seized  to  the  lower  end  of  the  preventer  just  above 
the  eye ;  a  single  rope  is  rove  through  this  block,  and  one  end  of  it  made 
fast  to  the  cavel  aft;  a  knot  is  tied  in  the  other  end  to  prevent  the  rope 
nnreeving.  The  rope  is  of  sufficient  length  to  admit  of  the  preventer 
being  carried  into  the  main  rigging  without  it  being  unrove.  When 
shifting  the  backstays,  as  in  gybing,  one  band  takes  hold  of  the  hauling 
part  of  this  "  whip "  to  leeward,  and  hauls  the  backstay  aft  and  gets  it 
set  np  fairly  taut,  whilst  another  hand  prepares  the  tAckle  for  hooking 
on  as  the  boom  settles  over.  If  backstays 
are  properly  worked  in  this  way,  a  topmast 
should  never  be  lost  in  gybing. 

In  all  yachts  it  is  a  great  advantage  to 
be  able  to  get  the  topmast  quickly  ou  deck, 
and  in  those  of  40  tons  and  under  the  man- 
of-war  plan  of  sending  the  rigging  up  on  a 
funnel  can  be  recommended.  A  topmast  on 
deck,  instead  of  up  and  down  the  mast,  ia 
as  good  as  a  reef;  and  in  small  yachts  of 
5  and  10  tons,  where  the  stick  can  be  easily 
"  man-handled,"  the  funnel  arrangements  can 
be  made  use  of.  Mr.  Beavor  Webb  adopted 
the  plan  in  the  Freda,  and  Mr.  Baden- 
Powell  in  the  Kohinoor,  and  both  com- 
mend it.  In  the  annexed  diagram  a  is  the 
topmast,  and  b  the  pole  of  the  topmast ;  " 
topsail  halyard  sheave ;  h  is  the  funnel ; 
m  and  m  are  two  catches  rivetted  to  the 
funnel ;  the  catches  rest  on  the  cap  of  the 
F'O'  33-  mast  in  a  fore-and-aft    direction   when   the 

topmast  is  lowered,  and  prevent  the  funnel  going  down  through  with 
the  topmast.  The  tunnel,  it  will  be  seen,  is  made  to  fit  on  the  shoulder 
of  the  topmast,  the  lower  part  of  the  funnel  being  greater  in  diameter 
tban  the  upper  TpaH.  Fig.  A  shows  the  funnel  viewed  from  above,  o 
being  the  shoulder,  b  the  pole  of  topmast,  and  m  m  the  catdies.  All 
the  topmast  rigging,  including  preventers,  also  spinnaker  and  jib  top- 
sail halyard  blocks,  are  fitted  on  the  funnel  over  the  shoulder.  A  stout 
rope  grommet  should  be  fitted  on  the  shoulder  of  the  cap  as  a  bolster  to 
prevent  the  rigging  being  cut.  In  lowering  the  topmaat  the  halyards  must 
be  unrove  from  the  sheaTe  f;    then,  when  unfidded,  the  topmast  will 
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come  down;  but  the  funnel,  with  the  catches  resting  on  the  upper 
cap,  will  remain  at  the  masthead — ^that  is,  the  lower  half  of  the  funnel 
will  be  inside  the  cap,  and  the  upper  half  above  the  cap.  All  the  rig- 
ging, &c.,  of  course  remains  on  the  funnel.  To  get  the  topmast  up  again, 
the  pole  will  be  shoved  up  through  the  funnel,  and,  when  clear  of  the  cap, 
a  hand  aloft  will  reeve  the  halyards  through  the  sheave  hole  s.  In  lowering 
whilst  racing,  the  flag  would  have  to  bo  taken  off  before  bringing  the  pole 
through  the  funnel,  as  it  might  foul.  So  also  if  there  are  signal  halyards, 
they  must  be  unrove.  Any  good  brazier  would  make  the  funnel,  and  rivet 
or  weld  the  iron  catches  on.  The  funnel  would,  however,  be  better  made  of 
copper.  Care  should  be  taken  that  the  lower  part  of  the  funnel  is  made  as 
deep  as  the  cap,  and  that  it  fits  inside  the  cap  easily,  but  not  too  loosely. 
The  upper  part  of  the  funnel  must  be  high  enough  to  take  all  the  rigging 
eyes  and  tails  of  blocks.  The  man-of-war  funnels  have  no  lower  part,  and 
the  catches  when  the  topmast  is  down  have  to  be  lashed  to  the  cap ;  this  of 
course  takes  up  time.  A  topmast,  with  the  funnel  as  described  and  as  fitted 
by  Mr.  Webb  in  the  Freda,  can  be  got  on  deck  in  one  minute,  and  be  got 
up  again  in  nearly  as  little  time. 

Mr.  Thomas  Butler,  of  Barrow-in-Furness,  invented  a  topmast  funnel, 
on  the  plan  shown  in  the  annexed  diagram  (Fig.  33),  and  uses  it  in  his  3-ton 
yacht  for  getting  his  topmast  on  deck  >vithout  unrigging.  The  funnel 
(shown  by  A)  is  cast  in  brass,  about  g  inch  thick,  a  is  the  pole  of  the 
topmast,  which  is  fixed  or  jammed  in  the  funnel,  and  does  not  come  below 
e,  fc  is  the  lower  part  of  the  topmast,  a?  is  a  stud  to  insure  the  funnel 
getting  on  the  right  part  of  the  topmast,  c  is  a  shoulder  to  strengthen  the 
funnel,  and  rests  on  the  masthead  cap  when  the  topmast  is  lowered.  (2  is  a 
hole  in  the  funnel  through  which  the  halyard  is  rove,  gr  is  a  part  of  the 
funnel  bevelled  away  to  prevent  the  halyard  being  cut.  /is  a  rib,  of  which 
there  are  three.  (As  the  funnel  is  necessarily  larger  at  the  bottom  than  at 
the  top,  the  top  part  would  fit  loosely  in  the  masthead  cap ;  hence  the  ribs 
are  made  to  taper  to  nothing  at  the  bottom,  and  just  fill  out  the  cap  when 
the  funnel  is  lowered  inside  the  cap.)  e  e  are  two  eyes ;  of  these  there  are 
four,  two  for  shrouds,  one  for  topmast  forestay  and  one  for  shifting 
backstay.  They  can  either  be  cast  with  the  funnel  or  rivetted  in  after- 
wards. B  is  a  section  of  the  funnel,  viewed  nearly  broadside  on ;  j  j  j  j 
shows  the  thickness  of  the  brass,  and  g  the  bevellings  ;  i  the  halyard ;  k  is 
a  piece  of  hard  wood  fitted  on  the  upper  end  of  the  topmast,  as  shown, 
instead  of  a  sheave.  If  a  sheave  were  used,  it  would  require  a  broad  one 
with  a  good  deep  score  in  it.  D  is  an  end-on  view  of  the  funnel ;  I  is  the 
fore  eye,  looking  in  a  fore-and-aft  line  corresponding  with  n ;  o  and  m  are 
the  two  eyes  for  the  shrouds ;  q  q  q  are  the  ribs ;  k  k  are  the  shoulders ; 
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p  is  tho  opening  for  the  halyard;  j  ia  the  funnel.  If  other  halyards  are 
required,  tail  bloclcs  can  bo  made  fast  round  the  shoulders  for  them  to  run 
through. 


The  feature  of  this  arrangemeat  is  that  the  topmast  may  be  got  on 
deck,  or  rather  alt  that  portion  of  it  which  is  below  the  topsail-halTard 
sheave  hole,  leaving  the  pole  and  funnel,  with  the  signal  and  topsail- 
halyards,  and  be  sent  up  again  without  anyone  going  aloft  to  reeve  the 
halyards  or  fid,  as  the  heel  rope  can  be  trusted  to  keep  the  topmast  up. 
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If  necesBory,  in  a  Bqoall  topsa!!  and  topmast  could  be  lowered  alto* 
father  by  letting  go  the  heel  rope;  this  is  of  great  consequence 
in  small  boats,  as  it  enables  a  larger  topsail  to  be  used  than  a  pole 
mast  will  admit  of  withont  the  latter  being  too  big  for  a  sea  way, 

Yarions  plana  have  been  devised  for  fidding  and  iiufidding  topmasts 
from  the  deck,  and  the  "tumbler"  plan  ha«  been  in  fai^hinn  somo  time.  In 
Pig.  34,  A  is  a  pawl  which   drops   iiitn  a  score   in   the  topmast  as  the 


latter  is  got  up.  When  the  topmast  has  to  bo  lowered,  haul  on  the 
heel  rope;  and  when  the  topmast  is  lifted  sufficiently  high,  pull  on  the 
small  rope  B  (which  passes  over  the  sheave  C)  until  the  pawl  is  clear  of 
the  score.     The  topmast  can  then  be  lowered. 

The  "  self-fidding  topmast "  (Fig.  35}  Iirs  been  in  use  of  late,  and 
ma  designed  and  thus  described  by  Mr.  A.ugu9tine  L.  Dunpby  : 

"The  fid  consists  of  a  properly-shaped  bar  of  iron  working  rather 
stiffly  on  a  pin  in  the  heel  of  the  topmast,  the  slot  (see  A,  1)  in 
whi(^  ia  cut  specially  to  suit  the  peculiar  action  of  the  fidj  a  stont 
bolt,  B  (2),  firmly  screwed  into  the  masthead,  completes  the  whole  of  the 
mechanical  part  of  the  arrangement. 

"To  Fid  the  Topmost. — The  fid  is  placed  in  position,  as  shown  at 
A  (2),  by  hand  whilst  the  topmast  is  clown,  and  then,  hauling  on  the  heel 
rope,  the  topmast  rises  until  the  projectiug  part  (A)  of  the  fid  strikes  the 
bolt  B  (a  score  is  cut  in  the  cap,  so  as  to  enable  the  fid  to  clear),  and  is 
pushed  into  a  horizontal  position  when  the  heel  rope  is  slacked,  and  the 
topmast  will  fall  a  few  inches,  fidded  as  securely  as  by  the  old-fashioned 
bolt  (see  4,  Fig.  35). 

K  2 
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"  To  Vvfid. — Haul  on  the  heel  rope  until  the  topmast  is  chock  up ;  the 
fid  rising  with  topmast  again  strikes  the  bolt  B,  thereby  changing  its 
position  to  that  shown  in  {3) ;  ease  up  the  heel  rope,  and  the  topmast 
is  free  to  come  down. 

"A  little  extra  care  is  necessary  in  sending  up  the  topmast,  as  if 
driven  up  too  high  the  fid  is  fidded  and  unfidded,  when  a  hand  must  go 
aloft  to  right,  or  the  topmast  lowered  so  as  to  place  the  fid  in  position 
again.  This  fid  has  been  in  almost  constant  use, 
and  baa  never  failed  me  in  any  case.  It  will  act 
equally  well  when  the  mast  is  at  any  angle,  and 
dispenses  with  the  tripping  lines,  which  are  always 
getting  foul  or  being  carried  away.  It  never  fails 
to  bring  down  the  topmast." 

One  of  the  most  approved  plans  of  self-unfid- 
ding  topmast  is  shown  by  Fig,  36,  a  is  the  top- 
mast, y  the  yoke,  s  is  an  iron  tumbler  fid,  pivoted 
by  a  bolt  shown  above  a.  m  and  n  are  slots  cut  in 
the  topmast,  h  is  &  small  line  &stened  to  the  fid, 
and  passed  up  through  a  hole  bored  in  the  heel  of 
the  topmast.  To  unfid  hoist  on  the  heel  rope  until 
the  tumbler  &lls  into  the  slot  n,  then  lower  away. 
To  fid,  hoist  by  the  heel  rope  until  the  slot  n  is 
above  the  yoke.  Then  pull  on  the  line  Ic  until  the  fid  is  in  the 
horizontal  position  shown  in  the  drawing.  We  think  this  fid  is  to  be 
preferred  to  either  of  the  other  two. 


Via.  36. 


The  Masthead  Penqahts  ahd  Ronnebs. 

The  pendants  are  made  of  wire  rope,  and  are  put  over  the  masthead 
before  the  shrouds,  and  are  covered  with  canvas.  The  pendant  is  usually 
in  length  two-thirds  the  distance  deck  to  hounds.  The  lower  end  of  the 
pendant  is  shod,  or,  if  not  shod,  an  eye  is  turned  in.  A  single  block  is 
ehaokled  to  this  end  of  the  pendant,  and  through  the  block  the  runner 
ia  rove. 

The  runner  is  sometimes  made  of  rope,  but  in  large  racing  vessels 
more  frequently  of  fiexible  wire  rope.  The  runner  in  total  length  is 
generally  three-fifths  the  distance  deck  to  hounds.  Each  end  of  the 
runner  has  a  thimble-eye  splice,  with  a  strong  hook  at  the  end  of  the 
standing  part,  which  leads  aft  to  be  hooked  to  an  eye  bolt  on  the  rail. 
In  some  cruising  yachts  the  standing  part  of  the  runner  is  shackled  to 
the  eye  bolt  in  the  rail,  but  the  general  practice  in  racing  vessels  is  to 
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liave  a  hook^  as  the  runner  has  so  frequently  to  be  let  go  to  let  the 
boom  off.  The  tackle  is  shackled  to  the  end  of  the  other  part^  and 
usually  consists  of  a  fiddle  block  and  single  block  below^  but  sometimes 
the  upper  block  is  a  common  "  double."  The  fall  of  the  tackle  always 
leads  from  the  upper  block.  With  the  wind  much  forward  of  the  beam, 
very  little  strain  comes  on  the  runner ;  but  they  should  bo  kept  well  set  up, 
or  otherwise  the  mast  may  go  forward,  and  bring  about  a  slack  forestay, 
and  throw  an  undue  strain  on  the  aftermost  shrouds. 

Forestay. 

The  forestay  goes  on  "  over  all ;  "  but  now  the  practice  is  to  have  the 
eye,  or  collar,  large  enough  to  go  well  up  the  masthead,  above  the  yoke  and 
over  the  throat-halyard-block  bolt.  The  collar  encircles  topmast  as  well 
as  the  yoke :  and  the  eye  should  be  made  so  that  the  splice  comes  just 
under  the  crosstrees.  (See  page  119.)  The  yoke  will  then  give  the  spread 
to  the  collar  necessary  to  allow  the  topmast  to  go  up  and  down  without 
touching  it.  The  collar  should  be  leathered.  The  stay  loads  down  to  the 
fore  side  of  the  steamhead,  where  it  is  rove  through  a  hole.  The  end  is 
then  made  into  a  bight  (with  a  thimble  in  it),  well  seized  (sometimes  a 
bnllseye  is  spliced  in),  and  set  up  with  a  lanyard  to  the  bitts.  In  reeving 
the  forestay  through  the  stemhead  it  must  not  be  ft)rgotten  that  the  iron 
hanks  or  rings  for  the  foresail  must  go  on  it  first.* 

Triatic  Stay. 

Formerly,  in  schooners,  a  mainstay  led  from  the  mainmast  head  to  the 
deck,  forward  towards  the  foremafit,  and  was  set  up  by  a  tackle,  one  on 
either  side ;  in  tacking  or  wearing,  the  lee  one  had  to  be  eased  up,  and,  if 
smartness  were  not  displayed  the  mainmast  would  fall  aft,  as  the  stay  had 
to  fulfil  the  same  duty  for  the  mainmast  that  the  forestay  does  for  the 
foremast.  This  plan  was  found  very  inconvenient  in  racing  schooners, 
and,  about  twenty  years  ago,  the  fashion  became  general  to  carry  a  stay, 
termed  a  triatic,  to  the  foremast  head,  a  larger  forestay  being  introduced 
to  bear  the  extra  stniin  thrown  upon  it.  The  disadvantage  of  this  plan  is 
that  it  entails  some  trouble  in  tacking  or  gybing,  as  double  fore-topsail 
sheets  and  tacks  are  required.  The  fore  topsail  has  to  be  clewed  up 
every  time  the  schooner  is  put  on  a  different  tack,  and  the  sail  re-tacked 
and  re-sheeted  to  leeward  of  the  stay.  To  obviate  this  trouble,  double 
triatics,  or  jumpers,  have  been  tried,  the  lee  one  being  always  eased  up ; 

*  In  lohooners,  when  the  bowsprit  goes  out  oyer  the  stem,  the  forestay  is  set  up  to  the  span- 
■haokU  by  a  sorew  bolt  and  nut. 
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but  there  was  still  the  difficulty  of  getting  the  clew  over  the  main-top- 
mast stay,  and  the  danger  of  not  getting  what  had  been  the  lee  triatic 
(now  the  weather  one)  set  up  before  the  vessel  filled.  On  the  whole, 
the  single  standing  triatic  gives  the  least  trouble  and  is  the  safer,  but, 
of  course,  one  will  sometimes  give  way.  If  such  an  accident  occurs,  it  is 
usual  to  take  one  of  the  main  runners  forward,  and  set  up. 

Topping  Lifts. 

In  vessels  under  20  tons  there  is  one  topping  lift  a  side,  and  the 
standing  part  is  hooked  to  an  eye  in  an  iron  band  round  the  boom.  The 
topping  lift  is  rove  through  a  single  block  shackled  to  an  eye  on  the  cheeks 
of  the  mast.  The  hauling  part  of  the  topping  lift  has  an  eye,  to  which  the 
purchase  block  is  hooked  or  shackled ;  the  purchase  consists  of  a  double 
and  single  block. 

In  vessels  from  20  to  50  tons  the  topping  lift  is  single,  with  the 
addition  of  a  runner,  the  standing  part  of  which  is  fast  to  the  rail,  or  to  the 
cavel  abreast  of  the  mast. 

In  vessels  above  50  tons  it  is  usual  to  have  double  topping  lifts,  with 
runner  and  tackle  to  the  runner ;  in  such  case  the  standing  part  of  the  lift 
is  shackled  to  the  block  at  the  masthead,  and  leads  thence  through  the 
block  on  the  boom,  and  back  through  the  block  at  the  masthead. 

Some  large  vessels  have  a  single  topping  lift  a  side,  made  of  flexible 
wire  and  covered  with  canvas.  These,  of  course,  have  the  runner  and 
tackle.  These  topping  lifts  look  neater  than  the  double  (rope)  ones,  and, 
so  for  as  we  know,  overhaul  themselves  just  as  readily. 

Very  small  craft  have  only  one  single  topping  lift,  and  of  course,  when 
under  way,  this  one  is  always  slack  if  to  leeward,  whereas  the  practice  in 
larger  craft  is  always  to  have  the  weather  lift  set  up  and  belayed  hand 
taut. 

Bowsprit  Sheouds. 

Bowsprit  shrouds  are  now  invariably  made  of  wire  rope,  and  have  a 
thimble  eye- splice  in  each  end ;  one  end  is  shackled  to  the  iron  cranse  at 
the  bowsprit  end,  the  other  to  the  setting-up  tackle.  This  tackle  formerly 
was  always  outboard,  hooked  to  an  eye-bolt  on  the  top  strake,  where  it 
not  only  dragged  through  the  water  and  picked  up  weeds,  but  was  not 
80  readily  got  at  when  reefing  the  bowsprit.  The  tackle  consists  of  an 
iron  fiddle  block  and  a  single  block,  the  latter  being  at  the  after  end 
of  the  tackle.  (See  Fig.  29,  page  118.)  An  eye  bolt  is  fitted  in  the 
deck  to  take  the  tackle.     This  bolt  should  go  through  a  beam,  and  have 
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a  plate  and  spur  on  deck;  the  strake  of  deck  plank  where  the  bolt  is 
should  be  of  hard  wood,  and  the  bolt  should  be  a  very  strong  one. 
Several  vessels  have  lost  their  bowsprits  through  this  bolt  drawing, 
crushing  through  the  plank,  or  breaking  off  short.  Notable  instances 
occurred  in  the  match  for  the  Queen's  Cup  at  Cowes  in  1874,  when  the 
Moma  schooner  and  Kriemhilda  cutter  lost  their  bowsprits.  Oddly  enough, 
the  Kriemhilda  lost  her  bowsprit  at  Torquay  the  year  before  from  the 
same  cause,  and  so  did  lona,  and  numberless  other  cases  have  occurred. 
Hatcher  fits  a  band,  with  an  eye  in  it,  round  one  of  the  stanchions,  for  the 
shroud  tackle  block,  and  this  appears  to  be  a  good  plan.  Another 
fruitful  cause  of  mishap  to  bowsprits  has  been  the  practice  of  having 
an  iron  shoe  instead  of  a  thimble  eyesplico  in  the  shroud  for  the 
shackle.  Even  when  the  shoe  is  a  long  one,  it  will  occasionally  strip  in 
consequence  of  the  wire  parting  where  the  rivets  go  through,  and  a  shoe 
should  never  be  trusted  for  any  part  of  the  wire  standing  rigging. 

BOBSTAY. 

Various  ingenious  plans  have  been  invented  for  bobstays,  as  no  part 
of  a  yacht's  gear  so  frequently  gives  out;  but  the  most  usual  plan  of 
making  up  a  bobstay  is  as  follows :  a  copper  bar  shackled  to  the  stem, 
and  about  as  long  as  the  bowsprit  is  high  out  of  the  water;  then  a 
wire  pendant  and  tackle.  The  tackle  has  a  single  block  next  the  pendant, 
and  a  double  one  at  the  bowsprit  end,  the  fall  leading  inboard  at  the 
stem.  The  cordage  selected  for  the  tackle  is  usually  bolt  rope.  A 
common  practice  in  racing  vessels  is  to  have  a  "baby  bobstay,''  or  pre- 
venter which  is  not  set  up  quite  so  taut  as  the  other;  this  preventer 
has  no  doubt  saved  some  bowsprits,  but,  on  the  other  hand,  it  has 
undoubtedly  been  the  cause  of  many  being  carried  away.  Constantly 
setting  up  the  jib,  or  the  strain  of  the  jib  alone,  or  the  strain  of  the 
bowsprit  when  set  down  to  a  crook,  will  soon  cause  the  fall  to  stretch 
or  "come  up,"  and  then  an  equal  strain  comes  on  both.  But  very 
frequently  the  preventer  is  set  up  a  little  tauter  than  the  other ;  in  such 
cases,  if  there  be  any  weight  in  the  wind,  the  preventer  is  almost  certain 
to  part,  and  the  other  if  the  jerk  bo  very  great,  may  go  with  it.  If  the 
main  bobstay  should  go  first,  it  would  be  hardly  reasonable  to  expect 
the  other  and  weaker  one  to  stand ;  it  may,  it  is  true,  just  save  the 
bowsprit,  but  the  sailing  master  will  have  so  little  confidence  in  the  pre- 
venter that  he  will  order  the  jib  sheets  to  be  cased  up,  and  will  gill  his 
vessel  along,  whilst  the  other  bobstay  is  being  patched  up,  if  such  a 
thing  as  patching  be  practicable.  Another  danger  attending  the  practice 
of  having  two  bobstays  is  that  the  main  one  is  never  quite  so  stout  and 
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strong  as  it  otherwise  would  be ;  and,  as  it  is  almost  certain  that  an 
nnequal  strain  will  come  upon  them,  one  only  has  practically  always  to 
do  the  work.  Therefore  by  far  the  wiser  plan  is  to  have  one  stout  and 
strong  bobstay,  equal  in  fact  to  the  united  strength  of  the  two. 

RUNNING  RIGGING. 
Jib  Tace,  Jib  Halyabds,  and  Jib  Shbetb. 
The  jib  tack  requires  to  be  of  great  strength,  and  is  made  indifferently, 
accordingly  to  the  judgment  of  the  person  who  has  the  fitting  out  of  the 
yacht,  of  rope,  cbain,  or  flexible  wire  rope.  Rope  does  very  well  in  vessels 
under  40  tons,  but  wire  is  to  be  preferred,  and  it  is  found  to  stand  better 
thsji  chain.  The  jib  tack  t  is  fast  to  the  traveller  a  (Fig.  37),  and  leads 
down  through  a  sheave  hole  3  at  the  bowsprit  end  (inside  the  cranse  iron) 
a  block  is  shackled  to  the  end  of  the  tack  through  which  the  outhaal  is 
rove.  The  standing  part  of  the  outhaul  is  put  over  one  of  the  bitts  with  a 
ranning  eye ;  the  hauling  part  leads  on  board  by  the  side  of  the  bowsprit. 
A  single  rope  inhaul  is  gene- 
rally fast  to  the  traveller. 

The  score  in  the  end  of 
the  bowspric  has  necessarily 
to  be  very  large,  and  fre- 
quently it  is  made  wider  than 
it  need  be;  at  any  rute  the 
sheave  hole  is  a  source  of 
weakness,  and  generally  if 
the  end  of  the  bowsprit 
cornea  off  it  ia  close  outside 
the  sheave  hole,  the  enormous 
lateral  strain  brought  on  the 
part  by  the  shroud  k  causing 
the  wood  to  give  way.  To  avoid  such  accidents  as  these  one  or  two  yachts 
have  the  sheave  outside  the  iron,  as  shown  by  m.  The  tack  n  passes 
between  two  ears  or  "lugs"  on  the  cranse  iron  at  o  and  p.  To  o  the 
topmast  stay  is  fitted,  and  the  bobstay  block  at  p.  Of  course  if  the 
score  and  sheave  were  put  at  tn,  the  other  score  and  sheave  e  would  be 
dispensed  with.  Generally  when  the  end  comes  off  at  the  sheave  b  the 
bowsprit  immediately  afterwards  breaks  close  off  at  the  stem,  unless  some 
one  is  very  smart  at  letting  the  jib  sheets  fly,  or  in  putting  the  helm 
down.  With  the  sheave  hole  at  m  no  anch  acadent  would  happen. 
Jib  halyards  are,  as  a  role,  made  of  chain^  as  it  runs  better,  and  the 
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feJl  stows  in  a  smaller  compass  when  the  jib  is  set;  in  fact,  the  fall  is 
generally  run  through  one  of  the  chain  pipes  into  the  forecastle,  where  it 
helps  a  trifle  as  ballast.  However,  several  large  vessels,  such  as  Livonia, 
Modwena,  and  Arrow,  have  had  Manilla  rope.  The  jib  halyards  are  rove 
through  an  iron  (single)  block  (which  is  hooked  or  shackled  to  the  head 
cringle  of  the  jib),  and  then  each  part  leads  through  an  iron  (single)  block 
on  either  side  of  the  masthead  (see  Fig.  30).  The  hauling  part  usually 
leads  down  the  port  side  of  the  mast ;  the  purchase  is  shackled  to  the  part 
that  leads  through  the  block  on  the  starboard  side.  In  vessels  above 
40  tons  a  flexible  wire  runner  is  invariably  used  in  addition  to  the  purchase ; 
one  end  of  the  runner  is  shackled  to  an  eye  bolt  on  deck,  and  the  other, 
after  leading  through  a  block  on  the  end  of  the  jib  halyard,  is  shackled  to 
the  upper  block  of  the  purchase.  The  purchase  consists  of  a  double  and 
single  block,  or  two  double ;  in  the  former  case  the  single  block  is  below, 
with  the  standing  part  of  the  tackle  fast  to  it ;  but  where  two  blocks  are 
used,  the  standing  part  of  the  tackle  is  made  fast  to  the  upper  block.  As  a 
great  deal  of  ''beef  is  required  to  properly  set  up  a  jib,  it  is  usual  to  have 
a  lead  of  some  kind  for  the  ''  fall  '*  *  of  the  purchase  on  deck,  such  as  a 
snatch  block.  It  is,  of  course,  necessary  to  have  a  "  straight ''  luff  to  a  jib, 
but  very  frequently  the  purchase  is  used  a  little  too  freely;  the  result  is  that 
a  link  gives  way  in  the  halyards,  the  luff  rope  of  the  jib  is  stranded 
(generally  near  the  head  or  tack,  where  it  has  been  open  for  the  splice), 
and  sometimes  the  bobstay-fall  is  burst.  (We  once  saw  the  latter  mishap 
occur  on  board  the  Oimara  during  the  match  at  Southsea.)  These  mishaps 
can  be  generally  averted  by  *'  easing  "  the  vessel  whilst  the  jib  is  being  set 
np^  choosing  the  time  whilst  she  is  in  stays  or  before  the  wind. 

Jib  sheets  in  vessels  under  30  tons  are  usually  single,  but  in  vessels 
larger  than  30  tons  they  are  generally  double. 

Fobs  Haltabds,  Fore  Tacks,  and  Fobe  Sheets. 

The  fore  halyards  are  usually  fitted  as  follows :  The  standing  part  is 
hooked  or  shackled  to  an  eye  bolt  under  the  yoke  on  the  port  side,  then 
through  a  single  block  on  the  head  of  the  sail,  and  up  through  another 
single  block  hung  to  an  eye  bolt  under  a  yoke  on  the  starboard  side.  No 
purchase  is  necessary,  as  the  sail  is  set  on  a  stay ;  but  in  yachts  above  10  tons 
the  tack  leads  through  the  stem  head  and  is  bowsed  down  by  a  tackle. 
The  tackle  consists  of  a  single  and  double  block,  or  two  doubles  according 
to  the  size  of  the  yacht.  In  yachts  of  40  tons  and  upwards  the  tack  is 
usually  made  of  flexible  wire  rope.     Fore  sheets  in  yachts  under  15  tons 

•  The  *<  fftll  "  of  a  taokle  is  the  part  that  ie  taken  hold  of  to  haul  upon. 
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are  usually  made  up  of  two  single  blocks.  The  standing  part  is  made  fast 
to  the  upper  block  (hooked  and  moused  or  shackled  to  the  clew  of  the  sail). 
In  larger  vessels  a  double,  or  single,  or  two  double  blocks  are  used,  the 
hauling  part  or  fall  always  leading  from  the  upper  block.  In  very  large 
vessels,  such  as  100-ton  cutters  or  yawls,  or  140-ton  schooners,  "runners^' 
are  used  in  addition  to  tackles.  These  are  called  the  standing  parts  of  the 
sheets  :  one  end  is  hooked  on  the  tackle  by  an  eye ;  the  other  end  is  passed 
through  a  bul?s  eye  of  lignum  vitaa  on  the  clew  of  the  sail,  and  is  then 
belayed  to  a  cavel.     The  sail  is  then  sheeted  home  with  the  tackle. 

Main  and  Peak  Halyards,  Main  Tack,  Main  Sheet,  and  Main 

OUTHAUL. 

The  main  or  throat  halyards  are  generally  rove  through  a  treble  block 
at  the  masthead,  and  a  double  block  on  the  jaws  of  the  gaff.  The  hauling 
part  of  the  main  halyards  leads  down  the  starboard  side  of  the  mast,  and  is 
belayed  to  the  mast  bitts.  The  main  purchase  is  fast  to  the  standing  part, 
and  usually  consists  of  a  couple  of  double  blocks,  and  the  lower  one  is 
generally  hooked  to  an  eye  bolt  in  the  deck  on  the  starboard  side.  In 
vessels  under  15  tons  it  is  unusual  to  have  a  main  purchase,  and  when  there 
is  no  purchase  the  upper  main  halyard  block  is  a  double  one,  and  the 
lower  a  single.  However,  many  racing  10-tonners  have*  a  main  purchase, 
and  the  5-toimer  Freda  has  one.  The  principal  object  in  having  a  main 
purchase  in  a  small  craft  is  that  the  mainsail  can  be  set  better,  as  in 
starting  with  "all  canvas  down"  the  last  two  or  three  pulls  become  very 
heavy,  especially  if  the  hands  on  the  peak  have  been  a  little  too  quick ;  and 
a  much  tauter  luff  can  be  got  by  the  purchase  than  by  the  main  tack  tackle. 
Of  course  the  latter  is  dispensed  with  in  small  vessels  where  the  purchase 
is  used,  and  the  tack  made  fast  by  a  lacing  round  the  goose-neck  of  the 
boom.  By  doing  away  with  the  tack  tackle  at  least  6in.  greater  length  of 
luff  can  be  had  in  a  5-tonner,  and  this  may  be  of  some  advantage.  The 
sail  cannot  be  triced  up,  of  course,  without  casting  off  the  main  tack 
lacing;  but  some  yacht  sailers  consider  this  an  advantage,  as  no  doubt 
sailing  a  vessel  in  a  strong  wind  with  the  main  tack  triced  up  very  badly 
stretches  the  sail,  and  looks  very  ugly. 

The  peak  halyards  in  almost  all  vessels  under  140  tons  are  rove 
through  two  single  blocks  on  the  gaff  and  three  on  the  masthead,  as  shown 
in  Plate  I.  and  Fig.  30.  Some  vessels  above  140  tons  have  three  blocks 
on  the  gaff,  and  in  such  cases  the  middle  block  on  the  masthead  is  usually  a 
double  one.  The  standing  part  of  the  peak  halyards  to  which  the  purchase 
is  fast  leads  through  the  upper  block  and  down  on  the  port  side. 
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A  oommon  practice  in  racing  vessels  now  is  to  have  a  wire  leather- 
covered  span  (copper  wire  is  best)  with  bulPs-eye  for  each  block  on  the 
gaff  to  work  upon^  and  this  plan  no  doubt  causes  a  more  equal  distribution 
of  the  strain  on  the  gaff. 

The  main  tack  generally  is  a  gfun  tackle  purchase,  but  in  vessels  above 
60  tons  a  double  and  single  or  two  double  blocks  are  used.  In  addition, 
some  large  cutters  have  a  runner  rove  through  the  tack  cringle,  one  end 
being  fast  to  the  goose-neck  of  the  boom,  and  the  other  to  the  tackle. 
In  laced  mainsails  the  tack  is  lashed  to  the  goose-neck. 

The  main  sheet  should  be  made  of  left-handed,  slack-laid,  six- 
stranded  Manilla  rope.  The  blocks  required  are  a  three-fold  on  the  boom, 
a  two-fold  on  the  buffer  or  horse,  as  the  case  may  be,  and  a  single  block  on 
each  quarter  for  the  lead.  Yachts  of  less  than  15  tons  have  a  double  block 
on  the  boom,  and  single  on  the  buffer. 

Most  American  yachts  have  a  horse  in  length  about  one-third  the 
width  of  the  counter  for  the  mainsheet  block  to  travel  on.  For  small 
vessels,  at  any  rate,  this  plan  is  a  good  one,  as  the  boom  can  be  kept  down 
so  much  better  on  a  wind,  as  less  sheet  will  be  out  than  there  would 
be  without  the  horse.  A  stout  ring  of  indiarubber  should  be  on  either 
end  of  the  horse,  to  relieve  the  shock  as  the  boom  goes  over. 

The  mainsail  outhaul  is  made  up  of  a  horse  on  the  boom,  a  shackle 
as  traveller,  a  wire  or  chain  runner  (attached  to  the  shackle^  and  rove 
through  a  sheave  hole  at  the  boom  end),  and  a  tackle.  (See  Plate  I.)  In 
small  vessels  the  latter  consists  of  one  block  only ;  in  large  vessels  of  two 
single,  or  a  double  and  single,  or  two  double  blocks.  The  old-fashioned 
plan  of  outhaul,  and  one  still  very  much  in  use,  consists  of  an  iron  traveller 
(a  large  leather-covered  ring)  on  the  boom  end,  a  chain  or  rope  through  a 
sheave  hole  and  a  tackle.  This  latter  plan  is  perhaps  the  stronger  of  the 
two ;  but  an  objection  to  it  is  that  the  traveller  veiy  frequently  gets  jammed 
and  the  reef  cleats  have  to  be  farther  forward  than  desirable,  to  allow  the 
traveller  to  work.  Sometimes,  instead  of  a  sheave  hole,  the  sheave  for  the 
outhaul  is  fitted  right  at  the  extreme  end  of  the  boom,  on  to  which  an 
iron  cap  is  fitted  for  the  purpose. 

TorsAiL  Halyards,  Sheets,  and  Tacks. 

The  topsail  halyards  in  vessels  under  10  tons  consist  of  a  single  rope 
rove  through  a  sheave  hole  under  the  eyes  of  the  topmast  rigging. 

Yachts  of  10  tons  and  over  have  a  block  which  hooks  to  a  strop  or 
sling  on  the  yard,  or,  if  the  topsail  be  a  jib-headed  one,  to  the  head  cringle. 
The  standing  part  of  the  halyard  has  a  running  eye,  which  is  put  over  the 
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topmast,  and  rests  on  the  eyes  of  the  rigging ;  the  halyard  is  rove  through 
the  block  (which  is  to  be  hooked  to  the  yard),  and  through  the  sheave  hole 
at  the  topmast  head.  It  is  best  to  have  a  couple  of  thumb  cleats  on  the 
yard  where  it  has  to  be  slung ;  there  is  then  no  danger  of  the  strop 
slipping,  or  of  the  yard  being  wrongly  slung. 

When  the  topsail  yard  is  of  great  length,  as  in  most  yachts  of  40  tons 
and  upwards,  an  upper  halyard  is  provided  (called  also  sometimes  a  tripping 
line  or  trip  halyard,  because  the  rope  is  of  use  in  tripping  the  yard  in 
hoisting  or  lowering).  This  is  simply  a  single  rope  bent  to  the  upper  part 
of  the  yard,  and  rove  through  a  sheave  hole  in  the  pole,  above  the  eyes  of 
the  topmast  rigging.  The  upper  halyards  are  mainly  useful  in  hoisting 
and  for  lowering  to  get  the  yard  peaked ;  however,  for  very  long  yards, 
if  bent  sufficiently  near  the  upper  end,  they  may  in  a  small  degi*ee 
help  to  keep  the  peak  of  the  sail  from  sagging  to  leeward,  or  prevent 
the  yard  bending. 

The  topsail  sheet  is  always  a  single  *  Manilla  rope.  It  leads  through 
a  cheek  block  on  the  gaff  end,  then  through  a  block  shackled  to  an  eye- 
bolt  under  the  jaws  of  the  gafF.  In  most  racing  vessels  nowadays  a 
pendant  is  used  for  this  block,  as  shown  in  the  diagram  (Plate  I.).  The 
pendant  should  go  round  the  mast  with  a  running  eye.  By  this  arrange- 
ment the  strain  is  taken  off  the  jaws  of  the  gaff  and  consequently  off  the 
main  halyards.  The  hauling  part  of  the  rope  is  generally  put  round 
one  of  the  winches  on  the  mast  to  "  sheet "  the  topsail.  The  topsail 
tack  is  usually  a  strong  piece  of  Manilla  with  a  thimble  spliced  in  it,  to 
which  the  tack  tackle  is  hooked. 

Jib-topsail  halyards  and  main-topmast-staysail  halyards  are  usually 
single  ropes  rove  through  a  tail  block  on  topmast  head ;  but  one  or  two 
large  vessels  have  a  lower  block,  with  a  spring  hook,  which  is  hooked  to 
the  head  of  the  sail.  In  such  cases,  the  standing  part  of  the  halyards 
is  fitted  on  the  topmast  head  with  a  running  eye  or  bight. 

Spinnaker  Halyards,  Outhaul,  &c. 

Spinnaker  halyards  are  invariably  single,  rove  through  a  tail  block  at 
the  topmast  head. 

The  spinnaker  boom  is  usually  fitted  with  a  movable  goose-neck  at  its 
inner  end.  The  goose-neck  is  generally  put  into  its  socket  on  the  mast, 
and  then  the  boom  end  is  brought  to  the  shank.     At  the  outer  end  are  a 

*  The  Oimara,  ontier,  had  double  topsail  sheeta  rove  in  this  way  :  one  end  of  the  sheet  was 
made  fast  to  the  gaff  end ;  the  other  end  of  the  sheet  was  rove  through  a  single  block  on  the  clew 
of  the  sail ;  then  through  the  oheek  block  at  the  end  of  gaff,  through  a  block  at  the  jaws  of  the 
gaff,  and  round  the  winch. 
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couple  of  good-sized  thumb  cleats,  between  which  the  after  and  fore  guy 
are  put,  there  being  a  running  eye  in  each.  The  fore  guy,  when  one  is 
used,  is  a  single  rope ;  the  after  guy  is  a  pendant  with  a  block  at  the  end, 
through  which  a  rope  is  rove.  The  standing  part  of  this  rope  is  made  fast 
to  a  cavel-pin,  or  cleat  on  the  quarter,  and  so  is  the  hauling  part  when 
belayed.  The  after  guy  thus  forms  a  single  whip-purchase  (see  Plate  I.). 
The  outhaul  is  rove  through  a  tail  block,*  at  the  outer  ond  of  the  spinnaker 
boom.  The  topping  lift  consists  of  two  single,  a  double  and  single,  or  two 
double  blocks,  according  to  the  size  of  the  yacht. 

Formerly  a  bobstay  was  used ;  but,  if  the  boom  is  not  allowed  to  lift, 
it  will  bend  like  a  bow ;  in  fact,  the  bobstay  was  found  to  be  a  fruitful  cause 
of  a  boom  breaking,  if  there  was  any  wind  at  all,  and  so  bobstays  were 
discarded.  The  danger  of  a  boom  breaking  through  its  buckling  up  can 
be  greatly  lessened  by  having  one  hand  to  attend  to  the  topping  lift ; 
as  the  boom  bends  haul  on  the  lift,  and  the  bend  will  practically  be 
"lifted ''out. 

Small  yachts  seldom  have  a  fore  guy  to  spinnaker  boom,  but  bend  a 
rope  to  the  tack  of  the  sail  (just  as  the  outhaul  is  bent)  leading  to  the 
bowsprit  end ;  this  rope  serves  as  a  fore  guy,  or  brace,  to  haul  the  boom 
forward ;  and  when  the  spinnaker  requires  to  be  shifted  to  the  bowsprit, 
the  boom  outhaul  is  slackened  up  and  the  tack  hauled  out  to  bowsprit  end. 
Thus  double  outhauls  are  bent  to  the  spinnaker  tack  cringle,  and  one 
rove  through  the  sheave  hole  or  block  at  the  spinnaker  boom  end,  and 
the  other  through  a  block  at  bowsprit  end.  But  generally  the  large 
spinnaker  (set  as  such)  has  too  much  hoist  for  the  jib  spinnaker,  and  a 
shift  of  spinnakers  has  to  be  made ;  even  in  such  case  no  fore  guy  is 
used  in  small  vessels,  but  to  let  the  boom  go  forward  one  hand  slackens  up 
the  topping  lift  a  little,  and  another  the  after  guy,  and,  if  there  be  any  wind 
at  all,  the  boom  will  readily  go  forward.  Generally,  instead  of  a  sheave 
in  the  boom,  a  tail  block  is  used  for  the  outhaul  as  it  is  found  difficult  to 
get  a  fair  lead  with  the  sheave.  A  hole  is  made  in  the  boom  end,  through 
which  the  tail  of  the  block  is  passed  and  secured.  In  a  five-tonner  the 
aft^r  guy  is  a  single  rope  without  purchase,  and  fhe  topping  lift  is  also 
a  single  rope,  rove  through  a  l)lock  under  the  lower  cap. 

As  spinnaker  booms  are  now  carried  so  very  long,  they  will  not  go 
under  the  fore  stay;  consequently,  when  the  spinnaker  has  to  be  shifted, 
the  boom  must  be  unshipped.  To  shift  the  boom,  the  usual  practice  is  to 
top  it  up,  lift  it  out  of  the  goose-neck,  and  then  lower  the  end  doi?vTi  the 

*  Foirmerly  a  bole  was  out  in  the  boom  end,  and  a  sbeaye  fitted  for  tbe  outbaul  to  ran 
tbroogb ;  tbis  plan  is  now  abandoned,  as,  onlees  tbe  boom  bappens  to  come  witb  one  particular 
Bide  uppermont,  an  unfair  lead  may  result. 
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fore  hatch  or  over  the  side  of  the  vessel  until  the  other  end  will  clear  the 
forestay. 

When  spinnakers  were  first  introduced  no  goose-neck  was  used,  the 
heel  of  the  boom  being  lashed  against  the  mast.  A  practice  then  some- 
times was  to  have  a  sheave  hole  at  either  end  of  the  boom,  with  a  rope 
three  times  the  length  of  the  boom  rove  through  each  sheave  hole.  One 
end  of  this  rope  served  as  the  outhaul,  the  other  for  the  lashing  round  the 
mast.  To  shift  over,  the  boom  was  launched  across  to  the  other  rail,  and 
what  had  been  the  inboard  end  became  the  outboard  end.  Of  course  the 
guys  had  to  be  shifted  from  one  end  to  the  pther.  As  spinnaker  booms 
are  now  of  such  enormous  length,  it  would  be  almost  impossible,  and 
highly  dangerous,  to  work  them  in  this  way,  although  it  might  do  for  a 
five-tonner. 

Spinnaker  booms  when  first  fitted  with  the  goose-neck  were  no  longer 
than  the  length  from  deck  to  hounds,  so  that  they  could  be  worked  under 
the  forestay  without  being  unshipped.  However,  it  would  appear  that  the 
advantages  of  a  longer  boom  are  greater  than  the  inconvenience  of  having 
to  unship  it  for  shifting,  and  now,  generally,  a  spinnaker  boom  when  shifted 
and  topped  up  and  down  the  mast,  reaches  above  the  upper  cap. 

The  following  plan  was  worked  during  the  summer  of  1876  in  the  Lily, 
10-tonner,  but  we  have  never  met  with  it  elsewhere.  The  arrangement 
was  thus  described:  Take  a  yacht  of  say  65  tons,  and  suppose  her  70ft.  long 
and  15ft.  beam,  with  a  mast  measuring  60ft.  from  deck  to  cap,  from  which  if 
9ft.  is  subtracted  for  masthead,  and  4ft.  more  allowed  for  the  angle  made 
by  the  forestay,  a  spinnaker  boom,  to  swing  over  clear,  cannot  exceed  43ft. 
(as  the  goose-neck  is  3ft.  from  deck),  which  of  course  is  much  too  little  to 
balance  the  mainboom  and  sail.  It  is  proposed  to  have  a  boom  of  42ft., 
and  another  smaller  one  of  21ft.  made  a  little  heavier  than  the  long  one, 
and  fitted  with  two  irons  7ft.  apart ;  the  longer  one  to  be  made  in  the  usual 
manner,  with  bolts  in  both  ends,  for  the  goose-neck ;  but  the  sheaves  in  the 
ends  to  be,  one  vertical,  and  the  other  horizontal.  It  will  then  make  a  very 
snug  storm  boom  for  the  balloon  jib  when  shipped  singly,  whilst  the  smaller 
one,  by  leading  a  tack  rope  (or  outhaul)  through  the  block  on  the  outer  iron 
will  do  very  well  for  the  staysail.  In  the  drawing,  in  case  No.  1,  the  boom 
is  on  end  and  ready  for  letting  fall  to  starboard ;  and  in  No.  2  dipped  and 
falling  to  port.  A  A  (No.  1)  represents  the  42ft.  boom,  and  B  B  the  21- 
footer ;  the  dotted  line  b  b  the  arc  the  boom  would  travel  if  not  let  run 
down ;  and  the  dotted  line  c  c  the  actual  line  it  travels  when  housed.  C  in 
the  small  diagram  represents  the  outer  iron  or  cap  on  the  end  of  the  small 
boom  (which  can  be  made  square  or  round;  in  the  diagram  it  is  made 
square,  to  prevent  twisting)^  and  a  a  bolt  to  which  the  standing  part  of  the 


The  Equipment  of  the  Yacht. 


143 


heel  rope  is  made  &et  by  clip  liooke ;  the  rope  passes  through  the  horizontal 
sheave  at  h,  and  hack  to  the  block  on  the  cap  at/.  The  fall  can  be  belayed 
to  a  cleat  on  the  small  boom,  or  would  greatly  ease  the  strain  on  the  goose- 
neck if  made  fast  on  the  rail  or  to  the  rigging.  When  gybing  it  would 
only  be  necessaty  to  top  the  boom  by  the  lift,  let  go  the  heel  rope,  and  let 
it  run  down  j  then  swing  over,  lower  away,  and  haul  out  the  boom  when 
squared.  It  wonld  be  better  to  hook  on  the  Burton  purchase  to  the  cap 
at  e,  both  as  an  extra  support  and  to  make  sure  of  the  boom  whilst 
swinging.     This  plan  would  not  only  obviate  the  danger  and  trouble  of 


dipping  the  boom,  but  give  a  57ft.  spar,  besides  giving  greater  strength, 
the  boom  being  double  where  tl^p  moat  strain  comes ;  and  the  extra  weight 
is  a  positive  advantage,  as  helping  to  balance  tho  main  boom.  Of  course 
this  plan  would  allow  of  almost  any  length  of  spars,  as  a  40ft.  lower  boom 
would  give  a  74ft.  spar,  and  still  leave  8ft.  between  the  irons ;  and  in  these 
days  of  excessive  spars  and  canvas  no  doubt  it  would  be  attempted  to 
balance  a  ringtail,  but  the  lengths  given  seem  a  good  comparative  length 
for  any  class. 
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A  more  simple  plan  for  "  telescoping  "  a  spinnaker  boom  is  shown  by 
Pig.  39,  a  is  the  inner  part  of  the  boom ;  c  is  a  brass  cylinder  with  an 
angular  slot  in  it  at  s.  This  cylinder  is  fixed  tightly  to  the  outer  part  of 
the  boom  by  the  screw  bolts  i  i.     The  two  parts  of  the  boom  meet  inside 


the  cylinder  at  the  ticked  line  t.  When  the  two  parts  of  the  boom  are  to 
be  used  together,  the  ring  m  is  put  on  the  cylinder.  The  inboard  part  of 
the  boom  is  then  put  into  the  cylinder,  and  the  whole  is  firmly  screwed  up  by 
the  thumb-screw  x.  Both  parts  of  the  boom  have  their  ends  "  socketed ''  so 
as  to  take  a  goose-neck,  and  thus  either  part  can  be  used  alone. 


CHAPTER    XIII 
SEAMANSHIP. 


Seaxanship  comprises  the  practice  of  the  whole  duties  of  a  sailor^  including 
all  kinds  of  work  upon  rigging,  making  sail,  taking  in  sail,  steering, 
reefing,  working  the  ship,  heaving  the  lead,  and  whatever  else  relates 
to  the  management  of  a  ship.  Before  a  man  can  be  called  a  seaman,  he 
must  have  practised  all  the  duties  enumerated,  and  be  capable  of  performing 
them  in  a  satisfactory  manner  without  supervision;  he  is  then  called  an 
able  seaman,  as  distinct  from  an  "ordinary  seaman,"  who  is  a  young 
sailor  not  yet  versed  in  the  practice  of  the  seaman's  art.  A  seaman,  as 
generally  understood,  is  one  who  is  versed  in  the  art  of  square  rig  sailing, 
but  there  are  "  fore  and  aft  rig  "  men  as  well,  and  the  instruction  given 
in  this  chapter  will  relate  to  the  duties  of  the  latter  alone,  as  the  square 
rig,  so  fsT  as  yachts  are  concerned,  may  be  said  to  have  entirely 
disappeared. 

To  Set  the  Mainsail. — Take  the  coats  off.  Hook  on  the  peak 
halyards,  and  mouse  the  hooks.  Overhaul  some  of  the  main  sheet,  and 
belay  on  both  quarters.  Top  the  boom  up  five  or  six  feet  clear  of  the 
cratch,  taking  care  that  the  crutch  is  not  lifted  out  of  the  sockets,  and 
dropped  overboard.  When  the  boom  is  topped  up,*  haul  the  main  sheet 
taut^  and  belay.  Cast  off  the  tyers  or  gaskets,  leaving  one  as  a  "bunt 
gasket ''  amidships  at  present  to  keep  the  sail  from  blowing  out.  See 
that  the  purchases  have  been  well  overhauled  (fleeted) ;  and  that  the 
peak  downhaul  and  the  topsail  sheet  are  rove.  Man  the  peak  halyards, 
cast  off  the  bunt  tyer,  and  hoist  the  gaff  end  between  the  topping  lifts, 
gpiiding  it  with  the  peak  line.  When  the  gaff  shows  above  the  lifts,  hoist 
away  on  the  throat  halyards,  and  let  the  sail  go  up  with  the  gaff  as 
nearly  as  possible  at  right  angles  to  the  mast.  If  the  sail  is  peaked 
before  the  throat  is  up  (i.e.,  if  the  peak  of  the  sail  goes  up  faster  than 

*  It  is  a  praotioe  in  raoing  vesaela  to  unhook  from  the  boom  what  ia  to  be  the  lee  topping  lift 
wbUst  hoisting,  so  that  the  mainsail  will  not  g^irt  aoroas  it,  and  cauae  a  delay. 

h 
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the  throat),  it  will  be  hard  work  getting  the  throat  np,  if  it  can  be  got 
np  at  all  without  resorting  to  the  purchase.  Get  the  throat  as  high  as 
pr>««ible  with  the  ha-yards,  and  belay.  I..eave  the  peak  for  the  present, 
and  pull  the  fail  out  on  the  foot  by  the  outhanl.  Purchase  np  the  throat 
a«  hi^'h  as  refjuired,  and  set  the  peak  up,  using  the  peak  purchase  until 
thr?  i*.fi\\  Ix'gins  to  girt  in  the  throat ;  a  few  girts  here  will  not  matter, 
sm  the  peak  will  be  sure  to  settle  down  a  good  deal.  Sometimes  in 
fiinall  yachts,  after  the  throat  is  set  up  hand-taut,  the  peak  is  got  as  high  as 
it  can  be  without  the  purchase.  The  sail  is  then  set  up  by  the  main 
purchase,  "  peak  and  all ''  going  up  bodily.  When  the  foot  of  the  sail  is 
iBced  to  the  boom  the  tack  is  always  lashed  down  to  the  gooseneck,  and 
the  main  purchase  brings  the  luff  of  the  sail  taut — like  a  bar  of  iron. 
When  the  sail  is  not  laced  (it  is  seldom  laced  in  a  cutter),  the  tack-tackle  is 
genfn^IIy  hooked  on  after  the  throat  and  peak  are  up,  and  the  luff  of  the 
fiail  IS  brought  taut  by  this  tack-tackle.  But  the  better  plan  for  a 
racing  yacht  is  to  make  the  tack  &st  before  hoisting  by  passing  a  lashing 
through  the  tack  cringle  and  round  the  gooseneck  of  the  boom;  then 
pull  the  sail  out  on  the  boom ;  it  will  be  found  that  the  main  (throat) 
purchase  will  get  the  luff  of  the  sail  much  tauter  than  the  tack-tackle 
can.  We  are  speaking  now  of  setting  the  sail  to  the  best  advantage; 
hni  it  iH  quite  [K^Hsible  that  the  skipper  may  want  the  tack  triced  up, 
Uff  which  purpose  the  tricing  line  will  be  hooked  on  to  one  of  the  mast 
hfMjpH  near  the  thn^t,  and  to  the  tack  cringle  of  the  qail. 

When  the;  sail  is  set,  the  tyers  should  be  made  up  in  neat  bunches,  and 
the  will  cirtiiH  should  bo  folded  up  ready  for  stowing  away  in  the  sail  room. 

It  is  the  practice  to  always  have  one  reef  earing  rove,  and  if  the 
weather  IrKiks  at  all  threatening  a  second  one  should  be  rove.  The  first 
cnirifig  should  bo  fast  round  the  boom,  then,  if  the  outhaul  should  burst, 
or  the  clew  of  the  sail  tear  out,  the  sail  will  not  fly  in  along  the  boom 
nor  get  lulrift.  In  anticipation  of  such  accidents  a  common  plan  is  to 
IMMN  a  iyer  through  the  clow  cringle  and  round  the  boom,  three  or  four 
tirnoN. 

If  whilst  sailing  the  peak  should  settle  down  so  much  as  to  require 
setting  up,  the  b<'Ht  time  to  choose  for  doing  so  will  jje  when  the  vessel 
is  liofMl  to  win<l  in  Ktays.  The  weight  of  the  boom  should  be  taken  by 
the  weatlntr  topping  lift. 

In  bencling  a  ncm  mainsail  great  care  should  be  taken  not  to  get 
any  strain  on  the  IhmkI  or  foot  at  first.  In  first  hoisting  take  the  weight 
of  tlH»  boom  with  the  topjnng  lifts;  set  the  throat  up  taut  by  the 
halyarcls,  and  then  got  the  peak  a  little  more  than  half  up.  Then 
net  the   luff  Uuit  with  the  tack-tackloj  and  afterwards  set  the  peak  np. 
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bat  still  leave  the  leech  slack.  If  the  weather  is  damp  and  any  strain 
comes  on  the  foot,  ease  the  outhaul  and  let  the  traveller  in.  So  also  if 
the  sail  is  set  and  it  should  rain,  ease  in  the  traveller.  It  is  a  good  plan, 
especially  if  the  sun  is  out,  to  hoist  the  sail  up  several  days  before 
getting  under  way,  and  as  it  blows  about  with  head  and  foot  slack,  it  will 
stretch  fairly.  If  a  chance  occurs  it  is  an  excellent  plan  to  run  before 
a  good  strong  wind  for  some  hours,  especially  if  the  leech  of  the  sail 
appears  to  be  unduly  slack.  After  a  few  days  the  head  can  be  hauled 
out  fairly  taut  on  the  gaff,  and  the  foot  on  the  boom ;  but  the  traveller 
should  always  be  eased  in  for  rain  or  dew,  and  no  great  strain  should  be 
allowed  to  come  on  the  foot  until  the  sail  is  fairly  stretched.  Even  for  an 
old  sail  the  traveller  should  be  eased  in  a  little  if  the  sail  gets  wet,  and 
if  it  appears  necessary  the  tack  or  throat  purchase  should  be  eased  as 
well  for  rain  or  dew. 

To  Reef  a  Mainsail. — Get  the  reef  tackle  on  deck  and  bend  it  to  the 
reef  pendant  or  earing  (previously  rove),  and  hook  the  fore  block  to  the  eye 
bolt  or  strop  on  the  boom.  Take  the  weight  of  the  boom  by  the  weather 
lift,  and  ease  the  main  sheet,  if  required,  to  allow  the  boom  being  tossed  up. 
Cast  off  the  main  tack,  if  the  sail  be  not  a  laced  one.  Ease  up  the  main 
and  peak  purchases  till  the  sail  has  settled  down  a  reef,  and  if  necessary 
ease  up  the  halyards  by  the  fall ;  no  more  of  the  peak  than  actually 
necessary  should  be  settled  down,  as  the  peak  will  be  the  heaviest  work 
to  get  up  again.  Put  plenty  of  strength  on  the  reef  tackle  (ease  the  helm 
a  little,  so  as  to  take  the  w^eight  of  the  wind  out  of  the  sail)  and  harden 
the  earing  down  on  the  boom  until  the  last  inch  is  got.  Should  the 
cringle  not  come  right  home  pass  a  tyer  two  or  three  times  through  it 
and  round  the  boom.  This  "  preventer "  lashing  is  commonly  rove  when 
match  sailing  with  a  reefed  mainsail.  Then  roll  the  foot  of 
the  sail  up  tightly  and  neatly,  and  tie  up  the  reef  points 
(see  Fig.  40) ;  set  up  the  throat  by  the  purchase,  and  then 
the  peak.  Bowse  the  tack  down.  Ease  up  the  topping  lift 
and  trim  the  sheet.  A  racking  should  now  be  put  on  the  ^^^'  40. 
earing,  and  the  reef  tackle  cast  off.  Then  make  the  earing  fast  by 
jamming  turns  round  the  boom.  Reeve  another  earing  and  hook  the 
tackle  on  to  haul  down  the  second  reef  if  necessary.  Never  reef  a 
new  unstretched  mainsail  if  it  can  be  avoided,  but  stow  it  and  set  the 
trysail  if  necessary. 

To  Shake  a  Reef  out. — Set  taut  the  weather  topping  lift  to  take 
the  weight  of  the  boom.  Untie  all  the  reef  points,  and  be  careful  that 
not  one  is  left  tied,  as  the  sail  may  be  torn  thereby.  Ease  up  the  tack- 
tackle  and  unhook  it.      Ease  up  the  reef  caring.      I^hc  reef  will  now  be 
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&urly  shaken  out^  and  the  mainsail  can  be  set  by  the  purchases^  always 
recollecting  to  set  the  throat  up  first.  Bowse  down  the  tack^  ease  up 
the  topping  lift^  and  trim  the  sheet. 

To  Stow  a  Mainsail. — Put  the  tyers  at  proper  intervals  across  the 
boom.  Ship  the  crutch.  Set  taut  the  topping  lifts.  Overhaul  main  and 
peak  purchase.  Lower  the  boom  by  the  topping  lifts  into  the  crutch. 
Haul  taut  the  main  sheet  and  belay ;  cast  off  the  falls  of  main  and  peak 
halyards^  and  lower  (by  the  main  the  faster)  and  gather  in  the  sail  on 
deck.  Belay  the  peak  halyards  so  that  the  gaff  end  rests  on  (say)  the 
port  side  of  the  boom.  Pull  the  foot  of  the  sail  up  on  the  top  of  the 
boom  so  that  the  roach  just  hangs  over  on  one  side^  say  the  port  side ;  next 
take  the  leech  of  the  sail  and  lay  it  along  on  the  top  of  the  foot.  Then 
the  whole  of  the  bag  of  the  sail  will  be  on  the  starboard  side.  Take 
hold  of  this  part  and  lift  up  and  roll  over,  repeating  the  operation  until 
the  sail  is  rolled  up  in  a  snug  bag.  Then  hoist  the  gaff  up  clear  of  the 
boom  and  lift  the  sail  up  on  the  foot,  which  has  been  previously  laid 
along  the  boom.  Throw  the  ends  of  the  tyers  over  the  gaff,  and  haul  up 
the  sail  snug  to  the  gaff ;  then  take  the  ends  of  the  tyers  under  the  boom 
up  over  the  gaff  again,  and  tie.  Unhook  peak  halyards  and  put  on  the 
mainsail  covers.  The  peak  halyard  blocks  can  be  then  hooked  on  again, 
or  hooked  to  a  sling  passing  under  main  boom,  and  will  thus  keep  the 
boom  from  sagging  with  its  own  weight.  When  the  peak  halyards  are 
not  BO  hooked  on,  an  X  crutch  should  support  the  boom  amidships. 

To  Stow  thb  Mainsail  and  Set  the  Trysail. — In  heavy  weather  it 
it  is  always  better  to  set  a  trysail  than  a  close-reefed  mainsail,  as 
the  mast  is  thus  relieved  of  the  heavy  strain  of  the  main  boom  and 
gaff.  Oet  the  trysail  gaff  clear  of  the  other  spars  on  deck.  Oet  the 
trysail  on  deck,  and  the  trysail  sheets.  Prepare  to  heave  to  under  the 
two  head  sails.  Ship  the  boom  crutch.  Set  the  topping  lifts  taut.  Over- 
haul the  main  and  peak  purchase.  Settle  the  main  boom  down  into 
the  crutch.  Haul  the  sheet  taut  and  belay.  Stow  the  mainsail  and 
make  it  up  on  the  boom.  Put  a  lashing  on  the  boom  from  each  quarter, 
or  secure  the  boom  in  the  crutch  by  tackles  on  to  each  quarter.  Take 
off  main  and  peak  halyards  and  hook  the  same  to  the  trysail  gaff.  Unhook 
the  topping  lifts,  and  make  them  &.st  in  main  rigging.  Ship  the  jaws 
of  the  trysail  gaff  to  the  mast,  and  make  &st  the  parrel  round  the 
mast,  the  gaff  end  resting  on  the  deck.  Lace  the  trysail  to  the  gaff. 
Bend  the  sheets  and  belay  both  hand  taut.  Hoist  and  toggle  on  the 
parrels,  or  strops,  or  lacing  (as  the  case  may  be)  on  the  luff  of  the  sail 
round  the  mast,  as  the  sail  goes  up. 

If  the  yacht  be  yawl  rigged,  and  the  mizen  has  been  stowed,  it 


Seamanship.  149 


should  be  set  before  the  mainsail  is  taken  off^  as  the  mizen  will  keep  the 
yachfs  head  up  to  the  sea.  The  storm  mizen^  of  course^  would  be  chosen 
for  this  purpose. 

To  Skt  a  Stay-Foresail.  (In  a  schooner  this  sail  is  termed  the 
fore  staysailj  and  the  foresail  is  the  gaff  sail  set  abaft  the  foremast;  in 
cutters  the  foresail,  although,  as  in  a  schooner,  set  on  the  forestay,  is 
simply  termed  the  foresail  or  staysail  ;  the  proper  term  is  stay-f oresail) . 
—Take  off  the  coat  and  hook  on  or  bend  the  sheets,  hauling  in  slack 
of  port  or  starboard  one  (or  both),  and  belay.  See  that  the  downhaul 
is  bent  to  the  head  cringle,  and  hoist  away.*  When  the  sail  is  high 
enough,  hook  on  the  tack  tackle  and  bowse  down. 

To  Beef  a  Stay-Foresail. — Cast  off  the  tack  tackle  and  lower  the 
sail;  unhook  the  sheets;  tightly  and  neatly  roll  up  the  foot  of  the  sail 
and  tie  the  reef  points.  Hook  on  the  sheets  to  the  reef  cringle  and  belay ; 
re-hoist  the  sail ;  hook  the  tack  to  the  reef  ciingle  and  bowse  down  with 
the  tackle. 

To  Shift  a  Stay-Foresail  for  a  Ballooner. — Let  go  the  halyards 
and  haul  down  the  foresail  by  the  downhaul;  unhook  the  halyards  from 
the  head  cringle ;  hook  them  on  to  the  balloon  foresail  with  downhaul ; 
and,  as  the  sail  is  hoisted,  toggle  the  luff  ou  to  the  forestay,  or  hook 
on  as  the  case  may  be;  carry  the  lee  sheet  aft  and  belay  (slack)  as  the 
crew  start  hoisting.  When  the  head  is  chock-a-block  bowse  down  the 
tack.  Trim  the  sheet.  On  a  wind  the  sheet  is  generally  brought  inside 
the  main  rigging,  or  between  the  main  rigging  and  the  topmast  back- 
stays.    For  reaching,  the  sheet  is  carried  outside  of  all. 

To  Set  a  Jib. — Carry  the  sail  forward  tack  first.  Hook  the  tack 
cringle  to  the  traveller;  hook  on  the  halyards  and  downhaul  to  leeward 
of  the  forestay  and  foresail ;  belay  the  sheets  hand  taut,  or  one  a- weather, 
as  required.  Hoist  away  by  the  halyards  until  the  sail  is  about  half  up ; 
then  haul  the  tack  out  by  the  traveller  outhaul,  hoist  the  sail  and  set 
taut  with  the  purchase.  Trim  the  sheets.  Always  be  careful  that  the 
jib  sheets  are  rove  through  the  right  holes ;  nothing  shows  up  the 
careless  mate  so  much  as  the  sheet  for  first  jib  rove  through  the  holes 
for  second  jib,  or  the  contrary. 

In  light  winds  it  will  be  found  less  trouble  to  pull  the  jib  out  on 
the  bowsprit  before  hoisting,  and  with  a  few  stops  uncut. 

Grenerally  in  getting  under  way  the  jib  is  set  up  in  stops,  that  is, 
before  it  is  unrolled.     The  jib  is  hoisted  up  some  distance,  and  then  the 

*  The  downhaul  is  sometimes  kept  roye  through  the  hanks  and  leads  through  a  block  inside 
fhA  stem  head.  In  a  racing  yacht  it  is  best  not  to  have  downhaul  rove  through  the  hanks, 
becanae  it  ia  so  frequently  neoessary  to  shift  for  a  balloon  foresail. 
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tack  is  pulled  out  on  the  bowsprit^  the  sheets  being  loose^  as  otherwise 
the  stops  would  be  broken.  Upon  getting  under  way  the  stops  are 
easily  broken  by  hauling  in  the  jib  sheet. 

When  the  second  jib  is  set  the  bowsprit  should  be  reefed,  and 
double-reefed  for  third  jibj  otherwise  the  strain  from  the  jib  may  cause 
the  bowsprit  to  break,  as  the  traveller  would  come  far  inside  the  support 
of  the  bobstay,  and  "  nip  '^  the  spar. 

Before  purchasing  up  a  jib  the  runner-tackles  should  be  always  set 
taut,  and,  if  necessary,  swigged  upon.  If  the  runners  are  slack,  the  effect 
will  be  to  pull  the  mast  forward  and  slacken  the  forestay  instead  of  to 
straighten  the  luff  of  the  jib.  It  is  also  necessary  that  the  bobstay  should 
be  set  well  taut  by  its  tackle. 

To  Shift  a  Jib. — Ease  up  the  purchase,  slack  up  the  outhaul  and 
pull  in  by  the  inhaul,  and  gather  the  sail  in  board  by  the  sheet  and 
foot ;  then  pull  the  head  of  the  sail  down  by  the  downhaul,  gathering  the 
sail  in-board,  and  "muzzling**  it  as  it  comes  on  deck  over  the  lee  bow. 
The  purchase  should  always  be  eased  before  the  outhaul  is  let  go.  If 
the  outhaul  is  let  go  first,  the  jib  will  fly  in,  and  cause  such  a  jerk  that 
the  bowsprit  might  be  sprung  or  the  bobstay  burst. 

If  possible,  the  jib  should  be  shifted  when  the  vessel  is  before  the 
windj  and  often  a  sailing  master  will  run  his  vessel  off  whilst  the  crew 
are  getting  the  jib  in,  so  that  the  sail  is  becalmed.  Sometimes  two  or 
three  or  more  hands  go  on  the  bowsprit,  and  gather  the  sail  up  as  it 
comes  down,  but  in  bad  weather  the  traveller  is  always  let  run  up  close 
to  the  stemhead. 

If  it  is  seen  beforehand  that  one  jib  will  have  to  be  shifted  for 
another,  the  tack  of  the  jib  which  is  to  be  first  used  is  lashed  to  the 
bowsprit  end ;  the  other  jib  is  run  out  by  the  traveller  and  stopped  along 
the  bowsprit.  To  shift,  haul  taut  the  weather  sheet;  one  hand  cut  the 
lashing  at  the  bowsprit  end ;  as  the  jib  flies  aft  haul  in  by  the  mainparts 
of  the  sheet,  and  pull  down  by  the  downhaul.  Hook  the  halyards,  down- 
haul,  and  sheets  on  the  other  jib  and  hoist  away. 

In  light  weather  when  a  bowsprit  spinnaker  is  carried,  it  is  unusual  to 
let  the  jib  run  in,  but  several  of  the  hands  stow  it  along  the  bowsprit. 

To  Set  a  Gapf  Topsail. — Bend  the  sail  to  the  yard;  lace  the  weather 
earing  first,  and  then  haul  the  head  taut  along  the  yard,  and  lace  the 
peak  earing  through  and  through.  Tie  the  stops  round  the  yard,  or  lace, 
as  the  case  may  be.  Bend  the  sheet  to  the  clew  cringle  {see  Fig.  41). 
See  that  the  sheet  is  inside  the  topping  lift,  and  that  it  passes  under 
the  yard  from  the  mast  side  before  it  is  bent  to  the  clew  cringle.  See 
that  the  clew  line  is  fast  to  the  clew  cringle.    Hook  on  the  halyards  and 
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bend  the  trip  haljards  (see  Fig.  42)^  and  hoist  the  sail  clear  of  the  deck. 
Hook  on  the  tack  tackle^  and  put  a  mousing  on  the  hook. 

To  keep  the  sail  from  blowing  away  from  the  mast,  it  is  usual  to 
have  a  "  lazy  tack,'*  which  consists  of  a  short  line,  one  end  of  which  is 
&8t  to  the  tack  cidngle  of  the  sail;  the  other  end  is  passed  round  that 
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part  of  the  main  or  peak  halyards  which  has  been  belayed  to  the  mast 
bitts,  and  is  then  made  fast  to  the  tack  cringle  the  same  as  the  other 
end  was;  the  line  thus  fonns  a  kind  of  traveller,  and  the  main  or  peak 
halyard  serves  as  a  jackstay. 

A  gaff  topsail  should  be  always  sent  up  to  windward,  and  if  the 
halyard  and  sheet  are  to  leeward  they  should  be  shifted  over. 

Hoist  on  the  trip  halyards  until  the  peak  is  well  up  inside  the  topping 
lift  (the  peak  will  always  be  the  aft  end  of  the  yard),  then  hoist  away 
on  all^  hauling  out  the  sheet  as  the  sail  goes  up;  otherwise,  if  the  sail 
blows  about,  the  sheet  may  get  a  turn  round  the  gaff  end.  When  the 
yard  is  so  high  that  the  point  where  the  trip  halyards  are  bent  is  level 
with  the  trip  halyard  sheave  in  the  topmast,  leave  the  trip  halyards  adrift, 
and  all  hands  hoist  by  the  other  halyards.  When  the  yard  is  chock-a- 
block^  belay.  Bowse  down  the  tack  to  the  last  inch,  and  belay.  Set  taut 
the  trip  halyards.  Pass  the  lacing  and  haul  taut  round  the  masthead. 
Haul  out  the  sheet  until  the  sail  sits  as  desired.  A  toj)nail  should  never 
he  sheeted  until  the  tack  has  been  bowsed  dov>n.  If  during  sailing  it  is 
found  that  the  tack  requires  bowsing  down,  the  sheet  should  be  eased 
up  first. 

Before  the  topsail  is  sheeted,  a  look  should  always  be  given  to  the 
topmast  stay.  The  topmast  should  cant  forwards  a  triHe,  so  as  to  insure 
plenty  of  drift  for  the  sheet. 

If  the  head  of  the  sail  be  very  short,  the  trip  halyards  will  not  be 
used. 

In  the  case  of  a  jib-headed  topsail,  the  same  precaution  must  be 
observed  in  bending  the  sheet  by  passing  it  under  the  sail  from  the  side 
next  the  mast.  The  sail  will  be  hoisted  as  fast  as  the  masthead-man 
can  lace  it. 

In  running  before  the  wind  with  the  boom  square  off,  if  the  topsail 
is  to  windward  of  the  gaff   the   sheet   should   be   eased  a  little,  and,  if 
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necessary  to  relieve  the  strain  on  the  weather  cloths^  the  lacing  or  tack 
should  be  eased  as  well. 

To  Take  in  a  Gaff  Topsail. — One  hand  will  go  aloft  to  cast  off  the 
lacing.  When  all  is  ready  for  lowering,  cast  off  the  halyards  and  trip 
halyards  from  the  belaying  pins.  Ease  up  the  tack  tackle;  but  do  not 
cast  off  the  "lazy  tack.*'  Lower  away  by  the  halyards,  but  keep  the 
trip  halyards  hand  taut,  until  the  yard  is  "up  and  down*'  the  mast. 
Ease  up  the  sheet,  and  lower  away  all.  If  there  be  much  wind,  several 
hands  must  be  put  upon  the  tack  to  haul  down,  as  the  belly  of  the  sail 
is  certain  to  blow  in  between  the  parts  of,  or  over,  the  peak  halyards,  and 
will  thus  prevent  the  sail  lowering.  The  hand  aloft  will  keep  the  heel  of 
the  yard  inside  the  topping  lift  as  it  passes  down. 

As  the  yard  comes  down  between  the  topping  lift  and  the  mainsail, 
haul  forward  by  the  tack  (casting  off  lazy  tack),  so  that  the  heel  of  the 
yard  (the  lower  end)  goes  forward. 

When  the  sail  is  on  deck,  unbend  the  halyards  and  make  the  ends  fast 
to  a  belaying  pin.  Unbend  the  sheet,  and  make  it  &st  round  the  boom. 
Boll  the  sail  up  on  the  yard ;  or  unbend  it,  roll  up,  and  stow  below. 

Formerly  the  practice  was  to  lower  the  topsail  to  leeward  of  the 
mainsail,  as  it  was  thought  to  come  down  more  freely  under  the  lee  of 
the  lower  sail ;  but  the  difficulty  is  that  the  sail  or  yard  is  almost  certain 
to  get  foul  of  the  topmast  rigging  or  lee  crosstrees,  and  the  crew  cannot 
handle  it  so  well  from  the  lee  scuppers.  Very  often  in  attempting  to  take 
in  a  topsail  to  leeward  it  will  take  charge  and  blow  out,  whereas  if  it 
were  to  windward  it  would  lie  flat  on  the  mainsail,  and  could  not  blow 
away.  So  now  the  practice  is,  if  the  tack  be  to  leeward,  for  a  hand  to 
go  aloft  in  the  lee  rigging  or  up  the  mast  hoops  and  unhook  the  tack 
tackle,  whilst  another  hand  goes  aloft  on  the  weather  side  to  the  mast- 
head, and  lowers  a  line  to  him  to  bend  to  the  tack.  When  the  line  is 
so  bent,  the  hand  at  the  masthead  pulls  the  tack  up  over  the  peak  halyards, 
BO  that  the  sail  can  be  got  down  to  windward.  The  heel  of  the  yard  is 
pushed  to  the  weather  side  of  the  mast  whilst  lowering. 

To  Set  a  Schooner's  Fore  Gaff  Topsail. — The  sail  should  be  sent 
up  stopped  to  the  yard,  mth  the  clew  and  tack  cringles  clear.  Bend  on 
the  halyards,  and  hoist  to  the  masthead.  The  hand  aloft  will  then  bend 
on  the  lee  sheet  and  lee  tack  to  the  cringles ;  then  the  weather  sheet  and 
tack  will  be  bent,  first  passing  them  over  the  maintopmast  stay.  When 
this  is  done,  hoist  the  sail  chock-a-block,  bowse  down  the  lee  tack,  then 
sheet  home  the  lee  sheet  by  the  winch. 

To  Work  a  Fore  Gaff  Topsail. — ^When  the  order  comes  "ready 
about/'  ease  up  the  sheet  and  tack;  clew  the  sail  well  up.     The  fore- 
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xnasihead  man  will  clear  the  tack  and  sheet  over  the  maintopmast  stay^ 
and  must  well  overhanl  the  same.  As  the  vessel  comes  head  to  wind^ 
bowse  down  the  tack  as  smartly  as  possible^  at  the  same  time  haul  out 
the  sheet;  but  do  not  sheet  home  until  the  topsail  is  tacked^  as  it  must 
always  be  recollected  that  a  topsail  cannot  be  properly  set  if  it  is 
sheeted  before  the  tack  is  down. 

To  Set  a  Jib  Topsail. — Pass  along  the  sail  head  firsts  one  hand 
going  to  bowsprit  end  with  the  head  cringle  in  his  hand.  In  large  vessels 
this  hand  bestrides  the  bowsprit  end  outside  the  topmast  stay^  with  his 
iace  towards  the  vessel;  generally  in  such  small  vessels  as  iive-tonners 
there  is  not  such  a  *'  seat  '^  at  the  extreme  end^  and  the  hand  will  sit  on 
the  bowsprit  weather  shrouds  if  the  sail  has  to  be  hanked.  Bend  the 
sheets  J  and  pass  them  outside  of  all.  Haul  in  the  lee  sheets  and  place  one 
hand  to  attend  to  it^  and  ease  up  if  necessary.  Hook  or  toggle  the  hanks 
on  to  the  topmast  stay^  cutting  the  stops  and  hoisting  as  the  hanks  are 
so  hooked  or  toggled.  When  all  the  hanks  are  on^  hoist  to  the  required 
height^  set  the  tack  down^  and  trim  the  sheet. 

A  jib  topsail  in  a  iive-tonner  is  sometimes  set  flyings  as  the  bowsprit 
end  of  such  small  craft  is  not  a  pleasant  place  for  a  man  of  the  customary 
weight  of  eleven  stone.  At  the  bowsprit  end  a  tail  block  is  fast ;  through 
this  block  a  rope  is  rove,  both  ends  being  kept  in-board.  To  set  the 
sail,  bend  both  ends  of  this  rope  to  the  tack  cringle,  and  bend  the  halyards 
to  the  head  cringle.  Haul  the  sail  out  on  the  bowsprit  by  the  tinder  part 
of  the  outhaul,  and  hoist  at  the  same  time.  The  bight  of  the  outhaul 
will  therefore  come  in-board,  and  its  ujfper  part  will  serve  as  the  inhaul 
when  the  sail  has  to  be  handed.  The  sail  can  be  hoisted  to  any  required 
height.  One  hand,  of  course,  must  go  to  the  bowsprit  end  to  pass  the 
sheet. 

If  the  halyards  are  to  windward  the  sail  can  be  hoisted  to  wind- 
ward ;  if  otherwise  it  will  be  hoisted  to  leeward  of  the  foresail  and  jib. 

In  strong  winds  a  jib  topsail  should  never  be  hoisted  so  high  as  in 
light  airs,  as  the  higher  it  is  the  more  strain  it  will  bring  on  the  topmast. 

Also,  in  strong  winds,  one  hand  should  always  be  stationed  at  the 
sheet  to  ease  up  during  strong  puffs.  A  good  plan  is  to  put  a  tail- 
tackle  on  the  sheet.  The  sheet  can  then  be  eased  or  hauled  in  as  required 
very  readily  by  the  tackle. 

To  Sbt  a  Schoonee's  Main  Topmast  Staysail. — See  that  the  hal- 
yards are  on  the  lee  side  of  the  main-topmast  stay.  Bend  on  the  halyards, 
tack  and  sheet ;  see  that  the  sheet  has  been  passed  outside  the  main  rigging 
and  main-topmast  rigging.  Hoist  to  foremast  head  in  a  bunch;  then, 
as  the  hand  aloft  hooks  the  hanks  on  the  main-topmast  stay,  the  deck 
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hands  will  hoist.  When  hoisted^  set  the  tack  taut^  and  belay.  Trim  the 
sheet.  It  is  very  usual  for  the  sheet  to  lead  to  the  boom  end ;  it  cannot 
very  well  be  got  too  far  aft. 

To  Set  a  Squaresail. — The  yard  has  a  strop  and  thimble  eye  seized 
in  it  at  the  centre  of  length  of  yard ;  on  the  fore  side  of  the  mast  a  wire 
jack  stay  or  jumper  reaches  from  masthead  to  deck^  on  which  the  thimble 
eye  on  the  yard  strop  travels.  The  braces  are  rove  through  single  blocks 
at  each  yard  arm^  and  one  end  made  fast  to  the  cavel  aft^  the  other  part  is 
for  hauling.  The  fore  braces  are  single  ropes  leading  from  each  yard  arm 
through  single  blocks  at  the  bowsprit  end.  The  lifts  go  from  each  yard 
arm  through  single  blocks  hooked  to  the  upper  cap  at  masthead^  and  lead 
to  the  deck.  When  at  anchor  the  yard  is  generally  lowered  half-way  down, 
and  then  pointed  up  and  down  the  mast.  It  is  more  ship-shape,  however,  to 
lower  the  yard  down  to  about  level  with  the  tier  of  mast  hoops  and  square 
across,  with  all  the  braces  and  lifts  set  taut.  The  only  objection  to  the 
latter  plan  is  that  it  may  be  fouled  by  passing  vessels. 

To  set  the  sail,  reeve  the  earings  through  the  block  at  each  yard-arm, 
and  through  a  block  near  the  strop  on  the  yard  amidships ;  then  hoist  the 
yard  up.  Bend  or  hook  one  end  of  each  earing  to  the  comer  head  cringles 
of  the  sail,  and  hook  the  four  halyards  to  the  middle  cringle ;  hitch  the 
lizard  to  the  cringle  or  hook  of  halyard  block.  (The  lizard  is  a  short  piece 
of  rope  with  an  eye  at  one  end ;  the  eye  travels  on  the  jumper,  and  the  tail 
is  fast  to  the  sail ;  thus  the  sail  is  kept  from  blowing  away.)  Bend  on  the 
tack  and  sheet ;  then  hoist  by  the  halyards,  and  afterwards  pull  out  the 
weather  earing ;  take  in  the  slack  of  the  lee  earing.  Get  out  the  boom 
with  fore  and  after  guys  on  it,  and  the  outhaul  rove  through  the  sheave 
hole  at  boom  end ;  bend  the  outhaul  to  the  tack  cringle  of  the  sail,  and 
haul  out. 

To  take  in  the  sail,  let  go  the  weather  and  lee  earing ;  then  let  go  the 
sheet,  and  tack  outhaul,  and  gather  the  sail  aboard ;  then,  when  the  sail  is 
all  in-board,  let  go  the  halyards  and  haul  down  with  downhaul.    As  the  sail 

is  hoisted  by  the  foresail  halyards,  the  fore 
downhaul  will  be  used  as  well. 

To  Set  a  Spinnaker. — The  boom  must 
be  got  ready  first.  Hook  or  bend  the  lower 
block  of  the  topping  lift  to  the  boom  (it  is 
usually  a  tail  block.)  Reeve  the  outhaul  in 
the  sheave  hole  or  block  at  the  spinnaker 
boom  end;  be  careful  that  the  part  of  the 
Fio.  43.  outhaul  which  has  to  be  bent  to  the  tack 

cringle  is  on  the  fore  side  of  the  spinnaker  boom  topping  lift  and  over 
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the  fore  guj;  put  on  the  after  guy  and  fore  guy.*  Hoist  the  boom 
well  above  the  ndlj  and  launch  forward  until  the  gooseneckf  can  be 
shipped  in  the  socket ;  hoist  until  the  boom  is  ''  up  and  down  '* 
the  mast^  and  high  enough  for  the  lower  end  to  be  shipped  on  the 
gooseneck.  (It  is  usual  to  put  the  gooseneck  in  the  socket  on  the  mast 
firsts  and  then  bring  the  socket  which  is  in  the  end  of  the  boom  to  the 
shank — see  Fig.  43 — c  is  the  boom  and  p  the  gooseneck^  a  the  mast.) 
Lower  the  boom  and  haul  aft,  or  "square  the  boom.*'  If  the  boom 
be  already  shipped  and  "  up  and  down  the  mast/'  one  or  two  hands  will 
take  the  guys  aloft  and  put  over  the  end.  The  standing  part  of  the 
after  whip  will  be  made  fast  to  the  quarter,  and  the  hauling  part  rove 
through  a  sheave  hole  or  turned  round  a  pin.  The  hand  aloft  will 
cast  off  the  boom  lashing,  and  push  it  away  clear  of  mast  and  cross- 
trees  for  lowering  by  the  topping  lift. 

See  that  the  halyards  are  clear  and  on  the  fore  side  of  the  spinnaker 
boom  topping  lift.  Bend  on  the  halyards  and  the  outhaul  to  the  sail 
(see  Fig.  41).  If  the  spinnaker  is  to  answer  the  purpose  of  bowsprit 
spinnaker  as  well,  another  outhaul  must  be  bent,  leading  through  a 
block  on  bowsprit  end.  Generally  the  fore  guy  in  such  cases  is  made 
to  do  duty  for  this  purpose ;  but  if  there  be  a  fore  guy  beside  the  tack 
outhaul,  care  must  be  taken  in  bending  the  latter  to  see  that  it  is  over 
the  fore  guy,  and  not  under.  Bend  on  the  sheet  and  belay,  with  one 
hand  to  attend  to  it  to  ease  up  if  necessary.  Hoist  away  on  the  hal- 
yards, and  when  the  sail  is  up  chock-a-block  put  all  hands  on  the  out- 
haul, easing  up  the  sheet  all  that  is  necessary,  so  as  to  make  the  sail  lift 
in  order  that  it  may  be  boom-ended;  drop  the  boom  down  and  trim  the 
sheet.  In  light  winds,  the  sail  is  very  frequently  pulled  out  on  the  boom 
whilst  it  is  being  mast-headed.  This  is  all  very  well  if  there  be  plenty  of 
help  at  hand,  and  if  there  is  not  much  wind ;  but  generally,  if  the  sail  be 
hauled  out  on  the  boom  first,  it  is  found  almost  impossible  to  get  the  head  up 
chock-a-block.  If  the  sail  cannot  be  boom  ended,  well  slack  up  the  sheet 
and  haul  it  in  again  as  the  tack  is  brought  to  the  boom. 

To  prevent  the  sail  going  up  full  of  turns,  there  is  a  swivel  at 
the  head,  but  this  will  not  always  prevent  turns,  as  the  swivel  is 
likely  to  jam  if  any  part  of  the  sail  fills ;  and  a  good  plan  is  for  a  man 
to  stand  by  the  mast  and  run  the  luff  of  the  sail  through  his  hands  as 
it  goes  up, 

*  A  fore  guy  is  not  always  need  in  smaU  yachts. 

t  Sqnare  i^oooeneoks  are  going  ont  of  fashion  now,  as  it  is  some  difficulty  to  get  the  socket 
fair  for  taking  the  gooseneck.  With  a  round  gooseneck  and  ronnd  socket  this  difficulty  is 
aroided.  If  the  boom  should  be  shipped  unfair,  a  spike  in  one  of  the  holes  will  easily  twist  H 
zoud. 
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To  Take  in  a  Spinnaker. — Top  the  boom  up,  well  clear  of  the  rail, 
otherwise  when  the  sail  is  taken  off  it  the  boom  may  drop  into  the  water 
and  be  broken.  Take  hold  of  the  foot  of  the  sail,  let  go  the  outhaul,  and 
haul  the  sail  in  smartly  by  foot  and  sheet ;  gather  the  sail  in  to  the  mast, 
well  muzzling  it,  and  then  let  go  the  halyards,  and  haul  down. 

The  halyards  should  never  be  started  ui^til  the  sail  has  been  hauled 
in-board  from  the  boom;  if  the  halyards  are  started  first,  and  there  be 
much  wind,  the  sail  is  almost  certain  to  blow  away  and  then  get  into  the 
water,  and  cause  a  great  deal  of  trouble. 

To  Set  a  Spinnaker  on  the  Bowsprit. — Bend  on  the  tack  and  halyards 
to  leeward  of  jib  and  foresail ;  hoist  and  then  pull  out  by  the  outhaul ;  trim 
the  sheet ;  take  in  the  jib,  or  let  it  run  down  by  the  head  and  stow  and 
stop  along  the  bowsprit. 

To  Take  a  Spinnaker  in  prom  the  Bowsprit. — Pass  the  weather  sheet 
round  the  fore  stay  to  leeward  and  make  fast  to  the  bitts;  let  go  the 
outhaul,  and  haul  the  sail  in-board  smartly  by  the  weather  sheet  and 
by  the  foot  over  the  lee  bow.  In  strong  winds  it  will  be  sometimes 
necessary  to  let  the  sail  fly  in  by  cutting  the  tack  adrift.  In  such  cases 
the  best  plan,  if  there  is  only  one  sheet,  is  to  bend  a  line  to  this  sheet, 
with  a  running  bight  in  it.  Take  this  line  forward,  and  haul  the  bight 
close  up  to  the  clew  cringle  of  the  sail.  One  hand  will  go  out  on  the 
bowsprit  and  cut  the  tack  (outhaul),  which  he  will  not  allow  to  unreeve, 
and  will  bring  the  end  in-board  with  him.  As  the  sail  flies  aft,  smartly 
haul  it  in-board  by  the  line  that  has  been  bent  round  the  sheet,  and 
get  hold  of  the  foot  as  soon  as  possible;  gather  the  sail  together,  so 
that  it  cannot  blow  out  whilst  the  foot  is  being  hauled  in-board ;  when 
the  foot  is  all  in-board  gather  the  sail  together  and  lower  by  the  halyards. 

It  should  be  clearly  understood  that  the  halyards  must  not  be  started 
until  the  foot  is  hauled  in  and  the  sail  gathered  together;  and,  should 
the  sail  blow  out,  ''  spill "  it  by  gathering  the  folds  together,  or  it  may 
take  command  and  blow  away,  and  perhaps  at  the  same  time  pull  someone 
overboard,  or  foul  the  lee  crosstrees  and  be  torn. 

To  Shift  a  Spinnaker  Boom. — Man  the  topping  lift  and  hoist  away. 
Slack  up  the  fore  guy,  ease  up  the  after  guy  as  required,  and  do  not  let 
the  boom  swing  forward.  When  topped  carry  the  after  guy  and  whip 
forward,  passing  it  outside  runners  and  rigging.  Top  the  boom  until  it  is 
lifted  clear  out  of  the  gooseneck ;  lower  by  the  topping  lift,  whilst  three 
or  four  hands  take  it  by  the  heel  and  carry  it  alt  on  the  side  of  the  mast 
it  has  to  be  next  used.  When  sufficiently  low  and  &r  enough  aft  to  admit 
the  upper  end  passing  under  the  fore  stay,  launch  forward  again  and  hoist 
away;  ship  the  gooseneck  as  before,  and  reeve  the  guys.      Sometimes, 
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where  the  forehatch  is  near  the  mast^  as  in  small  vessels^  the  heel  of  the 
boom  is  lowered  into  the  forecastle ;  this^  of  course^  is  a  simpler  plan  than 
launching  the  heel  of  the  boom  aft.  If  handled  with  care^  the  heel  of  the 
boom  can  be  lowered  over  the  side. 

In  small  yachts  which  have  spinnaker  booms  as  long  as  the  deck 
length  is  overall,  the  general  practice  is  to  top  the  boom  a  few  feet  and 
then  let  it  swing  forward.  The  boom  is  then  unshipped  and  launched  aft 
on  the  opposite  side  of  the  mast.  When  the  fore  end  can  be  cleared  of  the 
forestay  or  foresail  sheets,  it  is  launched  forward  again,  gooseneck  re- 
shipped^  and  guys  made  fast. 

To  Sbt  a  Rinqiail. — In  the  first  place,  an  iron  hoop  has  to  be  fitted 
at  the  main  boom  end  (similar  to  the  upper  cap  at  masthead)  to  take  the 
boomkin.  One  hand  must  get  on  the  main  boom.  Bend  the  main  peak 
downhaul  to  the  boomkin  (generally  called  ringtail  boom),  and  hoist  it  to 
the  main  boom ;  steady  it  through  the  iron  at  the  main  boom  end ;  cast  off 
the  peak  downhaul ;  reeve  an  outhaul  through  the  sheave  hole  in  the  end  of 
the  boomkin,  and  launch  the  spar  the  required  distance  out ;  then  lash  the 
heel  to  the  main  boom.  In  reeving  the  outhaul,  care  must  be  taken  that 
the  hauling  part  only  is  outside  the  topping  lift.  The  head  of  the  ringtail 
is  bent  to  a  yard,  with  three  or  four  spare  feet  for  inner  end.  Bend  the 
main  peak  downhaul  to  this  yard  for  a  halyard;  bend  both  ends  of  the 
downhaul  to  the  tack  cringle  (the  clew  cringle  for  the  sheet  will  be 
in-board).  Hoist  the  sail,  then  pull  out  to  boomkin  end  by  the  under 
part  of  the  downhaul,  and  sheet  as  required. 

To  take  this  sail  in,  the  first  thing  to  do  is  to  haul  it  in  by  the  sheet 
and  inhaul  whilst  the  outhaul  is  slacked  up.  Lower  by  the  halyards  as  fast 
as  the  sail  is  gathered  in.  The  boomkin  will  be  got  on  board  by  aid  of  the 
peak  downhaul. 

To  Send  up  a  Topmast. — Lash  a  tail  block  to  the  upper  cap  at 
masthead;  through  this  reeve  a  rope  and  bring  down  to  deck;  reeve  an 
end  through  the  sheave  hole  in  topmast,  and  make  it  &st  some  distance 
below  the  shoulder,  stopping  the  end  securely.  (The  heel  of  the  topmast 
should  be  aft.)  Hoist  away;  point  the  topmast  through  the  lower  cap; 
then  make  the  heel  rope  fast  to  topmast,  cast  off  the  other  rope,  and 
hoist  the  topmast  up  through  the  upper  cap  by  the  heel  rope.  Put  the  eyes 
of  the  rigging  over  the  pole,  topmast  stay  over  all ;  reeve  the  halyards,  lash 
on  the  tail  blocks  for  jib-topsail  and  spinnaker  halyards,  and  then  send 
up  the  topmast  by  hauling  on  the  heel  rope  and  fid.  Set  up  the  back- 
stays by  the  tackles. 

The  topmast  will  be  sent  down  by  reversing  the  order  given  above. 

To  House  a  Topmast. — Ease  up  the  topmast  stay  and  backstay  falls. 
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Hoist  away  on  the  heel  rope  until  the  topmast  is  sufficiently  above  the 
lower  cap  for  the  hand  aloft  to  uniid.  Settle  down  the  topmast  by  easing 
up  the  heel  rope.  When  lowered,  so  that  the  eyes  of  the  rigging  come 
close  to  the  cap,  belay  the  heel  rope  and  lash  the  heel  of  topmast  to  the 
mast.  Unshackle  the  legs ;  hook  the  tackles  on  again  in,  and  set  hand- 
taut. 

If  the  vessel  has  much  list,  the  topmast  will  not  come  down  very 
readily,  and  the  weather  backstays  should  be  kept  taut,  so  as  to  keep  the 
topmast  in  the  line  of  the  mast,  and  to  prevent  it  breaking  by  ragging 
to  leeward  with  its  own  weight.  Also  if  there  be  much  sea  it  may  be 
found  necessary  to  steady  the  topmast  by  the  preventer.  Generally  the 
vessel  should  be  eased  or  hove  to  whilst  a  topmast  is  being  housed  if 
there  be  much  wind  and  sea. 

Plans  for  fidding  and  unfidding  topmasts  from  the  deck  without 
going  aloft  are  given  on  page  131. 

To  Beef  a  Bowsprit. — If  the  jib  is  set,  ease  up  the  sheets  and 
belay  them,  well  slack.  Cast  o£E  the  bobstay  fall  and  the  falls  of  the 
shrouds  and  topmast  stay.  Knock  out  the  fid,  and  then  launch  the 
bowsprit  in  by  the  shroud  tackles;  fid  and  set  up  all  the  tackles. 

To  TAKE  A  Beef  out  of  the  Bowsprit. — Overhaul  all  the  tackles; 
launch  the  bowsprit  out  with  heel  rope  and  tackle,  or  by  the  rack-plate 
and  wheel ;  fid  and  set  the  tackles  taut  again. 

In  setting  up  the  bobstay  tackle,  it  is  usual  in  racing  yachts,  before 
starting  in  a  match,  to  set  the  bowsprit  end  down  until  it  nearly  touches 
the  water.*  This  is  done  in  order  to  give  more  hoist  and  drift  for  the  jib, 
as  by  frequent  setting  up  the  blocks  would  soon  come  "  chock-a-block  ;*' 
moreover,  the  bobstay  fall  is  certain  to  ''  come  up  "  or  stretch  a  good  deal, 
80  much  so  that  very  frequently  at  the  end  of  a  match  a  bowsprit,  instead 
of  being  bent  downwards,  is  steeved  in  the  air. 

To   GET   UNDER  WaY    RIDING   HeAD   TO  WiND  AND   TiDE,   TO   RUN   BEFORE 

THE  Wind. — Heave  short ;  set  the  jib  in  stops ;  take  the  foresail  coat  off 
and  hook  on  the  halyards  and  sheets ;  top  the  boom  and  cast  the  gaskets 
off  the  mainsail.     To  cast  to  starboard,  put  the  helm  to  port,  heave  the 

*  Althongb  no  doabt  tUa  is  a  oonyenient  way  of  allowing  for  the  stretohing  of  the  fall  of  the 
bobstaj,  yet  it  is  attended  by  some  risk  to  the  bowsprit.  The  spar  is  bent  until  it  nearly  reaches 
its  breaking  point,  and  if  any  farther  strain  comes  npon  it,  as  there  might  whilst  diving  into 
a  head  aea,  the  bowsprit  is  in  great  danger  of  being  broken  ;  or  if  the  shronds  and  taokles  should 
stretch  badly,  as  they  sometimes  will,  the  bowsprit  would  most  likely  break,  as  a  lateral  strain 
would  come  on  the  bowsprit  besides  the  downward  strain.  The  safest  plan  is  to  set  the  gear 
up  80  that  there  is  neither  a  downward  nor  upward  curve  in  the  bowsprit,  and  there  should  be 
as  littte  stretch  as  possible  in  the  gear.  In  1878  a  few  yachts  tried  flexible  wire  falls  to  the 
bobetaj,  but  after  being  weQ  set  up  they  stood  very  little  strain,  and  two  or  three  bowsprits  were 
lost  through  the  fall  bursting. 
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anchor  up  smartly;  as  the  anchor  is  a- weigh  break  out  the  jib  and  set 
the  foresail^  keeping  the  port  jib  and  foresheot  taut.  As  her  head  goes 
off  set  the  mainsail,  steady  the  helm,  and  trim  the  sheets. 

To  OBT  UNDER  WaY  BIDING   StEM  TO   TlDE    WITH  WiND   ASTERN,   TO  RUN 

BEFORE  THE  WiND. — Heavo  short;  loose  the  mainsail;  set  jib  and  foresail; 
break  out  the  anchor,  and  when  a- weigh  set  the  mainsail. 

To    GET    UNDER  WaY     RIDING    HeAD    TO    TiDE   AND    StERN   TO  WiND,   TO 

Beat  to  Windward. — Heave  short ;  set  the  jib  in  stops,  and  hook  on  the 
fore  sheets.  To  cast  to  port :  put  the  helm  to  starboard,  heave  up  the 
anchor;  break  out  the  jib,  set  the  foresail  (with  starboard  sheets  hauled 
flat)  and  smartly  set  the  mainsail.  If  the  mainsail  is  set  before  the  anchor 
is  a-weigh,  the  peak  should  be  dropped  down. 

To  GET  UNDER  WaY  WHEN  RIDING   HeAD  TO  WiND  AND  TiDE  BY   CASTING 

TO  Starboard,  to  proceed  on  Port  Tack  Closk-hauled. — Heave  short; 
set  the  jib  in  stops;  hook  on  the  fore  sheets  with  the  port  one  fast. 
Set  the  mainsail.  Put  the  helm  to  port,  and  heave  up  the  anchor.  As  the 
anchor  is  a-weigh  break  out  the  jib  with  port  sheet  hauled  a- weather. 
Slack  off  the  mainsheet.  As  the  vesseFs  head  pays  off  let  draw  the  head 
sheets,  haul  in  mainsheet  and  sail  her. 

To   GET   UNDER  WaY  ;    RIDING    HeAD   TO  WiND  AND  TiDE,   BY  CASTING  TO 

Port  to  proceed  on  Port  Tack. — Heave  short ;  set  the  jib  in  stops ;  bend 
on  the  fore  sheet,  with  starboard  one  fast.  Set  the  mainsail.  Put  the 
helm  to  starboard;  get  the  anchor;  break  out  the  jib,  hauling  starboard 
sheet  in;  ease  off  the  main  boom  a  little  on  the  port  quarter;  keep  the 
helm  to  starboard  till  the  vessels  head  wears  off  so  as  to  bring  the  wind 
on  the  port  quarter ;  the  main  boom  will  then  gybe  over ;  trim  the  sheets 
and  sail  the  vessel.  It  may  sometimes  be  advisable  not  to  set  up  the  peak 
of  the  mainsail  until  after  the  vessel  has  wore  round.  In  the  case  of  a  yawl 
the  mizen  would  be  set  to  get  under  way  with,  and  not  the  mainsail. 

To  get  under  Way  and  Leave  an  Anchorage  to  Run  for  it. — If 
possible  choose  slack-water  time  or  when  the  tide  is  running  to  leeward. 
Set  the  trysail,  reefed  foresail  and  fourth  jib.  Watch  for  '^  smooths  '*  to 
heave  up  the  chain ;  but,  if  the  sea  is  so  bad  that  the  vessel  pitches  head 
and  shoulders  under,  so  that  there  might  be  danger  in  pinning  her  down 
by  heaving  short,  or  if  she  sheers  about  so  as  to  get  the  cable  jammed  hard 
athwart  the  stem,  then  unshackle  the  chain,  make  fast  the  buoy  rope 
outside  the  hawse  pipe,  wait  till  the  vessel  sheers  the  way  she  is  wanted 
to  cast,  then  slip  the  chain  and  sail  her. 

If  the  vessel  is  wind  rode,  and  on  a  lee  shore,  it  will  be  prudent  to 
claw  out  to  sea  for  an  ofHng.  Sot  the  storm  canvas  as  if  for  a  thrash  to 
windward.     Heave  short,  set  the  jib  with  the  sheets  slack,  set  the  foresail. 


160  Yacht  and  Boat  Sailing. 


and  if  the  vessel  is  to  be  cast  on  the  port  tack^  haal  in  the  port  foresheet ; 
put  the  helm  to  port ;  slack  out  a  little  mainsheet.  As  the  vessel  sheers  to 
starboard  break  out  the  anchor  or  slip^  and  when  she  pays  off  enough  so 
as  to  make  sure  of  not  flying  to  again,  ease  the  fore  sheet  over,  trim  the 
main  sheet  and  sail  her.  If  the  vessel  does  not  gather  way,  but  drives 
towards  the  shore,  stand  by  to  let  go  the  anchor  again  :  if  one  anchor 
has  been  slipped,  the  other  should  be  ready  on  the  bow.  If  there 
is  not  too  much  sea,  the  kedge  with  hawser  bent  to  it  should  now 
be  carried  out  in  a  boat;  then  as  the  anchor  is  hove  short  haul  in  on 
the  hawser.  When  the  anchor  is  off  the  ground  haul  the  vessel  ahead 
by  the  hawser,  when  the  kedge  is  apeak,  sheet  the  jib,  and  break  out 
the  kedge.  When  anchored  on  a  lee  shore  a  vessel  should  never  wait 
till  the  wind  and  sea  gets  so  bad  that  it  is  neither  safe  to  remain  nor 
to  attempt  to  leave. 

To  Tack  a  Cutter. — When  the  order  is  given  "ready  about,'*  the 
fore  deck  hands  will  go  to  their  stations  at  fore  sheets  and  jib  sheets, 
and  one  of  the  after  guard  to  the  main  sheet,  seeing  all  are  clear.  The 
cry  of  "  Helm's  a-lee  "  will  be  the  signal  that  the  helm  is  being  put  down ; 
ease  up  the  jib  sheet  as  the  jib  begins  to  lift,  and  overhaul  it.  If  the 
vessel  is  coming  round  smartly,  ease  up  the  fore  sheet  or  fore  sheet 
purchase  as  well;  the  hand  aft  hauls  in  the  main  sheet.  When  the 
vessel  has  passed  the  point  ''head  to  wind,''  begin  to  haul  in  the  jib 
sheet,  and  get  the  sail  sheeted  and  belayed  before  the  vessel  is  full  again 
and  gathers  way;  handle  the  fore  sheet  in  the  same  way,  and  overhaul 
the  main  sheet.  Care  must  always  be  taken  not  to  pull  the  jib  sheet 
over  the  forestay,  and  get  a  strain  on  it  before  the  vessel  has  passed 
the  "  head  to  wind  "  point,  or  is  filling  on  the  opposite  tack  to  the  one 
upon  which  she  has  been  sailing;  otherwise  a  back  sail  will  be  formed, 
and  the  vessel  may  faill  off  again.  On  the  other  hand  the  jib,  when 
the  time  comes  for  working  the  sheets,  must  be  sheeted  with  all  despatch ; 
as,  if  the  vessel  is  allowed  to  fill  before  the  jib  sheets  are  in,  it  will 
be  hardly  possible  to  get  them  in  properly  without  a  tackle  if  there  be 
a  nice  breeze.     So  with  the  fore  sheet. 

In  tacking  a  vessel  in  a  sea,  the  fore  sheet  should  as  a  rule  not  be  let 
go  until  it  is  seen  whether  the  vessel  is  going  to  fill  on  the  other  tack  or 
not,  as  the  sail  may  be  wanted  to  pay  her  head  off :  when  the  vessel  fills, 
the  fore  sheets  must  be  handled  with  smartness.  If  there  is  much  sea,  a 
*'  smooth  "  should  be  watched  for,  to  tack  in.  Never,  if  it  can  be  avoided, 
attempt  to  tack  with  a  big  comber  rolling  in  on  the  weather  bow,  as  a 
"  miss-stayB "  may  be  the  consequence,  to  say  nothing  of  the  water  that 
might  be  thrown  on  deck. 
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The  helmsman  will  soon  find  out  how  the  vessel  likes  the  helm  put 
down  for  quick  staying ;  but  generally  the  vessel  should  be  kept  a  good 
fall  before  giving  lee  helm.  Then  at  first  ease  the  helm  down  gradually^  so 
as  to  shoot  a  good  distance^  and  make  as  big  a  circle  as  possible,  but  be  very 
carefal  not  to  keep  the  vessel  shooting  till  her  way  is  stopped ;  as  she  comes 
near  head  to  wind,  put  the  helm  right  over  to  the  rail,  aud  keep  it  there 
till  the  vessel  fills  and  gathers  way  on  the  other  tack ;  keep  the  vessel  a 
little  off  a  good  full  till  she  is  reaching  along,  and  then  bring  her  to  wind 
"fall  and  bye/' 

To  Tack  a  Yawl. — ^The  only  way  in  which  tacking  a  yawl  is  different 
from  tacking  a  cutter  is  that  there  is  the  mizen  stay  to  work.  The  stays 
lead  forward  from  the  mizen-mast  head,  and  are  set  up  by  tackles  ;  only  the 
weather  one  is  set  up.  The  weather  tackle  is  overhauled  in  tacking,  and 
the  lee  set  taut,  and  forms  the  weather  one  when  the  vessel  has  filled  on 
the  opposite  tack.  Generally  a  yawl  does  not  stay  so  quickly  as  a  cutter, 
and  more  frequently  requires  backing  off  by  the  foresail. 

To  Tack  a  Schooner. — Keep  the  vessel  a  good  full.  As  the  vessel 
begins  to  come  to  ease  up  the  jib  sheet,  but  do  not  let  it  "  fly  " ;  overhaul 
the  fore-sheet  purchase  and  fore-staysail  purchase,  and  overhaul  fore- 
topsail  tack  and  sheet  and  clew  up.  As  the  vessel  comes  head  to  wind  cast 
oft  standing  part  of  foresheet  and  forestaysail  sheet.  As  she  passes 
the  point  '*  head  to  wind ''  haul  in  jib  sheets  and  belay ;  haul  in  the 
standing  part  of  the  fore  sheet  and  fore-staysail  sheet  and  belay ;  then 
be  smart  with  the  purchases  and  get  the  foot  of  the  foresail  as  straight 
as  possible ;  fore-staysail  sheet  not  quite  so  ''  straight,'*  as  there  should 
be  a  little  flow  in  the  after  leech,  owing  to  the  angle  made  by  the  luff 
of  the  sail,  and  if  the  foot  be  pulled  ''  bar  taut,"  the  leech  will  generally 
be  so  too.     Tack  and  sheet  the  foretopsail. 

In  hauling  in  the  foresheet  all  hands  should  be  outside  it,  aud  not 
between  the  sheet  and  the  rail.  Care  should  also  be  taken  that  the 
fall  of  the  purchase  is  clear  and  ready  to  hand  directly  the  standing 
part  of  the  sheet  is  fast.  One  hand  should  be  selected  to  stand  by  the 
foresheet  cavel,  and  he  should  belay.  Directly  the  order  "  belay ! ''  is 
given  all  hands  should  haul  on  the  fall  of  the  purchase;  the  belaying 
hand  taking  care  that  a  turn  of  the  standing  part  of  the  sheet  is  caught 
round  the  cavel.  It  is  highly  important  that  the  fore  sheet  of  a  schooner 
should  be  well  taut ;  as,  if  the  foot  be  slack,  the  sail,  not  being  set 
on  a  boom,  is  certain  to  bag  more  or  less.  And  when  sailing  close- 
hauled  and  the  wind  frees  a  trifle,  the  foresheet  should  always  be  the 
last  one  to  be  checked. 

Stbbn   Way   in   Tackinq. — In   square-rigged   ships  ''stem   way"  is 
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commonly  the  result  of  letting  the  head  yards  lie  aback  during  tacking^ 
but  a  fore-and-aft  vessel,  in  tacking  under  ordinary  conditions,  should 
not  be  subject  to  stem  way.  However,  sometimes,  even  in  smooth  water^ 
if  a  vessel  has  been  brought  head  to  wind  either  too  suddenly  or  too 
slowly,  she  may  get  stem-way,  or  be  placed  in  the  situation  known  as 
"in  irons,"  when  she  will  neither  fell  off  on  one  tack  nor  the  other, 
after  being  brought  head  to  wind.  If  the  vessel  has  stemway,  it  must 
be  recollected  that  the  action  of  the  rudder  is  different  from  what  it  is 
with  head  way;  that  is  to  say,  if  during  stem  ^^^ay  the  helm  be  put  to 
starboard,  the  action  of  the  water  on  the  rudder  will  force  the  stern  to 
port  and  the  bow  to  starboard  ;  and  if  the  helm  be  put  to  port,  the 
stem  will  be  forced  to  starboard  and  the  bow  to  port.  Under  the 
influence  of  head  way  just  the  opposite  results  are  obtained.  The  rudder 
has  very  reduced  effect  in  turning  a  vessel  one  way  or  the  other  during 
stem  way. 

Let  it  be  assumed  that  a  vessel  has  been  sailing  on  the  port  tack, 
and  on  the  helm  being  put  down  that  she  &iled  to  get  &rther  than 
head  to  wind,  or  that  she  got  in  irons  ;  the  result  would  be  that  the  wind 
would  drive  her  astern — this  would  soon  be  discovered  by  looking  at 
the  water  over  the  quarter  or  stem,  as  the  "  wake  *'  will  show  in  eddies 
along  the  side  of  the  vessel.  The  helm  would  be  to  starboard,  and 
would  have  to  be  shifted  to  port,  and  the  starboard  fore  sheet  and  jib 
sheet  hauled  in,  and  the  main  sheet  slacked  up.  The  stem  would 
gradually  drive  to  starboard,  and  the  bow,  under  the  influence  of  head 
sails  aback,  would  go  off  to  port.  The  head  sails  being  aback  would  of 
course  increase  the  stem  way,  and  directly  the  vessel's  head  was  well  off 
the  wind,  and  the  vessel  insured  against  coming  to  again,  the  head  sheets 
should  be  eased  up  and  hauled  in  to  leeward.  She  would  require  to  fall  off 
till  the  wind  was  brought  nearly  abeam  before  she  gathered  headway. 

Under  the  influence  of  stern  way  the  pressure  of  water  on  the  lee 
quarter  can  be  made  to  help  turn  the  vessel  just  the  same  as  the  pressure 
on  the  lee  bow  helps  to  press  the  bow  towards  the  wind  when  a  vessel 
moves  ahead.  Or  suppose  the  vessel  be  head  to  wind,  and  has  stem  way 
on,  and  it  is  desired  to  cast  her  head  to  port,  or  fill  her  on  the  starboard 
tack ;  then  if  she  be  listed  or  heeled  to  port  by  all  hands  going  on  the  port 
side  or  port  quarter,  the  ardency  of  the  pressure  on  the  port  quarter  will 
press  the  stem  to  starboard,  and  necessarily  the  bow  turns  to  port. 

Thus,  it  will  be  frequently  found,  that  the  bow  of  a  vessel,  if  she  has 
stemway,  and  is  heeled,  will  very  rapidly  fell  off  to  leeward ;  even  though 
the  head  sails  are  not  aback,  and  the  rudder,  from  the  way  it  is  turned, 
should  prevent  her  doing  so. 
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It  Bhoald,  therefore^  be  remembered^  that  when  a  vessel  gets  in  irons^ 
and  is  nnder  the  influence  of  stem  way^  that  she  should  be^  if  possible^ 
listed  on  the  side  it  is  sought  to  make  the  lee  side.  Easing  the  main  boom 
off  will  allow  the  stem  to  come  up  against  the  wind  more  rapidly^  and  will 
help  heel  the  vessel. 

Missing  Stats. — To  get  in  irons  or  to  get  stem  way  on  a  vessel  is  not 
exactly  missing  stays^  as  to  miss  stays  means  to  come  up  head  to  wind  and 
then  to  &ill  off  on  the  same  tack  again — in  &tct^  to  fail  in  going  about. 
Generally  a  vessel  has  a  tendency  to  miss  stays  through  having  too  little 
after-canvas ;  that  is  to  say^  the  centre  of  effort  of  the  sails  is  too  far  ahead 
of  the  centre  of  lateral  resistance.  The  fault  may  be  cured  by  reducing 
the  head  sail ;  by  increasing  the  after  sail ;  by  shifting  the  mast  aft 
without  reducing  the  sail ;  by  rounding  up  the  fore  foot  and  heel ;  or  by 
rounding  up  the  heel. 

But  a  vessel  may  generally  stay  well  enough,  and  only  fail  in  going 
about  through  meeting  a  sea  on  her  weather  bow  as  she  is  brought  to 
the  wind;  or  through  the  wind  following  her  round ;  or  through  the  helm 
being  put  down  too  quickly  or  too  slowly ;  or  through  the  head  sails  being 
badly  worked;  or  through  her  having  insufficient  way  on  when  the 
attempt  was  made  to  tack.  Whatever  the  cause,  directly  it  is  seen  that 
the  vessel  is  going  to  fall  off  on  the  same  tack  again  after  coming  to, 
lose  no  time ;  haul  the  fore  sheet,  and  jib  sheet  too,  if  necessary,  up  to 
windward,  slack  off  the  main  sheet,  and,  if  the  vessel  has  stem  way,  bring 
the  helm  amidships.  Directly  she  has  fallen  six  or  seven  points  off  the 
wind,  ease  over  the  head  sheets  and  trim  them  to  leeward;  and  as  she 
gathers  headway  haul  in  the  main  sheet,  and  sail  the  vessel  a  good  full 
and  try  again.  At  the  next  attempt,  as  the  helm  is  put  down,  ease  up 
the  jib  sheet  smartly  and  haul  in  the  main  sheet,  but  let  the  fore  sheet 
lie  till  the  vessel  &lls  off  on  the  desired  tack. 

Gtbinq  or  Wearing. — To  gybe  or  wear  is  to  keep  the  v^essel  off  the 
wind  by  bringing  the  helm  to  windward  until  the  wind  comes  astern  and 
then  on  the  opposite  side  to  which  it  has  been  blowing.  This  manoeuvre 
has  sometimes  to  be  resorted  to  when  a  vessel  miss-stays.  Set  taut  the 
weather-topping  lift.  Ease  off  the  main  sheet  until  the  boom  is  well  off 
the  lee  quarter,  and  if  there  be  much  wind  or  sea,  trice  up  the  main  tack 
and  lower  the  peak ;  if  a  topsail  is  set  it  should  be  clewed  up.  Have  as 
many  hands  as  can  be  spared  at  the  main  sheet.  Put  the  helm  up.  As  the 
vessel's  head  goes  off  and  brings  the  wind  nearly  astern,  rally  in  the  main 
sheet,  and  be  careful  that  there  is  a  smart  hand  stationed  to  take  a  turn 
with  it.  As  the  vessel  comes  nearly  stem  on  to  the  wind,  overhaul  what 
has  been  the  weather  runner ;  catch  a  turn  ^ath  the  main  sheet ;  and,  as  the 
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boom  goes  over,  meet  her  with  the  helm,  so  that  she  does  not  fly  to,  head 
to  wind.     Ease  up  the  topping  lift,  and  trim  tacks  and  sheets. 

If  the  vessel  be  already  before  the  wind  with  the  main  boom  square 
off,  when  it  is  necessary  to  gybe  her,  take  the  same  precautions,  if  there  be 
much  wind,  by  tricing  up  the  main  tack,  lowering  peak,  and  clewing  up 
topsail,  not  forgetting  to  set  the  weather  topping  lift  well  taut,  if  it  is  not 
already  taut,  as  it  certainly  should  be.  Luff  a  little,  and  get  in  some  of 
the  main  sheet ;  when  the  boom  is  on  the  quarter  (at  about  an  angle  of  45° 
with  the  keel),  steady  the  helm  and  put  up  gradually,  still  getting  in  the 
main  sheet.  Hook  on  what  has  been  the  lee  runner  and  set  taut.  Then,  as 
the  wind  is  brought  astern,  overhaul  the  weather  runner,  belay  the  main 
sheet,  let  the  boom  go  over,  and  meet  the  vessel  with  the  helm.  Overhaul 
the  lee-topping  lift,  and  trim  tacks  and  sheets. 

These  are  the  ordinary  precautions  taken  in  gybing  whilst  cruising; 
but  in  match  sailing,  unless  something  like  a  gale  of  wind  be  blowing,  the 
main  tack  is  not  triced  up,  nor  is  the  peak  lowered.  There  will,  however, 
be  the  topmast  preventer  backstay  to  attend  to.  Station  one  man  at  the 
weather  preventer  to  overhaul  and  unhook  the  tackle  as  the  boom  comes 
amidships.  One  hand  to  the  fall  of  the  whip  of  the  lee  preventer,  who 
must  haul  the  backstay  aft  as  fast  as  the  main  boom  is  brought  aboard ;  he 
must  get  the  whip  as  taut  as  he  can,  and  belay  before  the  boom  is  gybed. 
The  tackle  must  be  then  hooked  on  the  preventer  to  set  it  up.  In  large 
vessels  two  hands  should  be  told  off  to  the  lee  preventer. 

In  a  schooner  similar  precautions  will  be  taken,  and  there  will  be  the 
foretopmast  preventer  backstays  to  attend  to,  and  the  fore-topsail  should  be 
clewed  up.     The  fore  sheet  can  be  left  until  after  the  main  boom  is  over. 

Club  Haulino. — Club  hauling  may  have  to  be  resorted  to  in  a  narrow 
channel  sometimes  when  there  is  neither  room  to  stay  nor  wear.  Get  an 
anchor  on  the  lee  bow  with  a  warp  bent  to  it ;  lead  the  latter  to  the  lee 
quarter.  Have  the  cable  ranged  on  deck  unshackled ;  put  the  helm  down, 
and  keep  shooting  with  the  sails  shivering.  When  way  is  stopped,  let  go 
the  anchor;  as  she  is  brought  head  to  wind  let  all  the  cable  run  out 
through  the  hawse  pipe,  and  haul  in  on  the  spring.  The  anchor,  of  course, 
will  be  got  in  over  the  stem. 

Another  better  plan  for  a  small  vessel  is  to  bend  a  warp  to  the  kedge, 
and  as  the  helm  is  put  down  drop  the  kedge  over  the  stem,  then  hold  on 
and  haul  in  on  the  warp. 

To  Heave  to. — Haul  the  fore  sheet  up  to  windward,  and  the  jib  sheet 
nntil  the  clew  just  clears  the  forestay ;  ease  the  main  sheet  until  the  vessel 
lies  quiet  with  her  helm  amidships,  or  a  little  to  leeward.  A  vessel  will 
lie  like  this  very  quiet,  just  forging  ahead  perhaps  a  knot   an  hour  or 
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BO,  and  occasionally  &llmg  off,  when  she  will  take  a  great  list  as  the 
wind  comes  abeam ;  directly,  however,  the  after  canvas  is  well  filled  she 
will  spring  to  again,  and  if  she  is  coming  up  with  too  much  way  on,  so 
as  to  be  likely  to  get  head  to  wind,  she  must  be  checked  by  weather  helm. 
To  lie-to  very  dead  so  as  to  pick  up  a  boat  or  speak  another  vessel,  &c.,  it 
will  be  well  to  let  the  jib  sheet  fly. 

In  heaving  to  in  heavy  weather  the  mainsail  is  stowed  and  boom 
lashed,  in  the  crutch,  to  each  quarter.  Instead  of  the  mainsail  a  reefed 
trysail  is  set,  or  storm  trysail,  which  is  either  jib-headed  or  has  a  very 
short  gaff,  and  is  hauled  up  close  to  the  hounds  in  order  that  it  should 
not  get  becalmed  when  the  yacht  is  in  the  hollow  of  the  sea.  Bowsprit 
is  ran  in  until  the  outer  end  is  within  a  few  feet  of  the  gammon  iron,  and 
storm  jib  set  on  it,  with  both  sheets  fast,  and  clew  hauled  up  to  >vindward 
of  the  forestay.  Foresail  stowed.  Trysail  sheet  (a  luff  tackle)  hauled  aft. 
In  the  case  of  a  schooner  the  storm  jib  can  be  tacked  inside  the  forestay  to 
the  bitts,  with  clew  just  to  windward  of  the  foremast ;  main  trysail  close 
reefed,  or  storm  trysail,  as  the  weather  requires. 

A  yawl  would  be  hove  to  just  the  same  aa  a  cutter,  but  if  she  were 
riding  to  a  floating  anchor  a  storm  mizen  might  be  set,  but  no  other  sail. 
As  a  rule  the  more  sail  a  vessel  will  bear  when  she  is  hove  to  in  bad 
weather  the  better,  as  the  sail  will  tend  to  check  the  weather  rolling; 
for  this  reason  ships  usually  heave  to  under  topsails,  as  the  lower  sail 
might  be  becalmed  in  the  trough  of  the  sea;  for  the  same  reason  the 
trysail  is  cut  narrow  and  high,  and  the  same  amount  of  canvas  nearer  the 
deck  would  not  be  nearly  so  effective.  Sail  at  the  extreme  ends  of  a 
vessel  is  never  required,  and  a  yawl  hove  to  under  storm  jib  and  mizen 
would  not  lie  nearly  so  quiet  as  she  would  if  hove  to  under  storm  trysail 
and  storm  jib  inside  the  forestay,  as  every  time  the  headsail  was  becalmed 
she  would  be  fetched  to  against  the  sea  very  hard  by  the  mizen,  or  as  the 
mizen  was  becalmed  as  she  scended,  she  would  fall  off  to  a  troublesome 
extent. 

The  hebn  can  be  left  to  take  care  of  itself,  or  the  tiller  lines  will  be 
belayed  on  each  side,  slack,  so  as  to  allow  a  great  deal  of  freedom  for 
&lling  off  with  the  sea.  The  general  practice,  however,  is  to  have  a 
hand  to  attend  to  the  helm  to  humour  the  vessel  as  she  falls  off  and  bring 
her  to  again  quietly  up  to  the  sea.  A  vessel  will  generally  fall  off  as  the 
crest  of  a  wave  comes  in  on  the  weather  bow,  and  come  to  as  the  bow  is  in 
the  hoUow  of  a  wave,  or  as  the  crest  of  a  wave  lifts  the  stem.  Shallow 
vessels  &11  off  much  more  freely  than  deep  vessels,  and  come  to  with  much 
more  way  on.  The  principal  danger  is  that,  if  much  way  be  gathered 
in  coming  to,  a  vessel  should  also  meet  with  a  big  comber  on  the  weather 
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bow ;  to  avoid  this  danger  the  man  at  the  helm  should  meet  the  vessel  as 
she  rans  off,  and  bring  her  to  with  the  helm  so  that  she  fairly  bows  the 
sea^  always  being  careful  not  to  get  her  head  to  wind.  At  the  same  time^ 
as  before  said,  a  vessel  must  be  allowed  to  fall  off  freely  with  the  sea^ 
to  the  extent  perhaps  of  three  or  four  points,  or  until  the  wind  was  nearly 
abeam ;  but  in  bringing  her  to,  her  head  should  never  be  allowed  to  come 
within  a  couple  of  points  of  the  wind. 

To  Heave  to  after  Running  before  a  Heavy  Sea. — Give  warning 
below  that  the  vessel  is  about  to  be  brought  by  the  wind,  and  see  that 
everything  is  well  secured  about  the  deck.  Watch  for  a  ''  smooth  "  (which 
is  brought  about  by  several  large  waves  meeting,  and  being  broken  up  and 
dispersed  into  several  small  ones).  Put  the  helm  down,  rally  in  the  main- 
shee^  smartly ;  meet  the  vessel  with  the  weather  helm  before  she  gets  head 
to  wind.  Trim  the  head  sheets  as  necessary.  If  the  vessel  has  been 
running  with  a  great  deal  of  canvas  set,  it  must  be  reduced  as  the  vessel  is 
brought  to  the  wind;  and  the  throat  of  the  mainsail  should  be  lowered 
half  down,  and  the  tack  triced  up  as  the  vessel  comes  to. 

To  Heave  to  to  Pick  up  a  Boat. — It  will  be  supposed  that  the  wind 
is  blowing  off  shore,  and  that  the  yacht  is  in  the  offing  waiting  for  the  boat. 
As  the  boat  gets  off  into  deep  water,  where  the  yacht  will  reach  in  past 
to  leeward  of  her  from  fifty  to  one  hundred  yards  clear ;  then  put  the  helm 
down,  and  shoot  up  towards  her,  keeping  the  jib  sheet  and  fore  sheet  isst 
so  as  to  lie  a- weather  as  she  fills  on  the  other  tack ;  or  the  jib  sheets  can 
be  slackened  well  up  so  that  the  jib  can  blow  about.  If  well  judged 
the  boat  will  now  be  close  under  the  lee  side  of  the  yacht,  and  a  hand 
will  be  ready  to  throw  a  line  into  her  as  she  comes  alongside.  If  the 
wind  is  blowing  on  the  shore  similar  tactics  will  be  observed,  but  a  greater 
sweep  must  be  taken  in  coming  to,  and  the  main  sheet  must  be  well 
rounded  in  as  the  helm  is  eased  down.  Sometimes  under  such  conditions 
the  yacht  will  run  in  to  windward  of  the  boat  and  wear  round,  but  generally 
it  is  safer  to  keep  to  leeward  and  bring  the  yacht  to. 

Squalls. — If  a  squall  is  long  foreseen,  the  sailing  master  will  of  course 
have  snugged  down  and  got  his  vessel  so  as  to  meet  it  end  on  if  possible ; 
but  if  caught  unawares  lose  no  time  in  letting  jib  sheets  fly,  and  haul  down 
the  foresail.  Set  the  topping-lifts  taut ;  let  the  throat  run  half  down  the 
mast,  and  trice  up  the  main  tack.  Or  let  the  peak  drop  down  between 
the  topping-lifts  until  the  gaff  is  about  square  to  or  at  right  angles  to  the 
mast.  Then  haul  up  the  main  tack  and  the  Tnii.iTijffl.i'1  will  be  scandalised. 
If  the  sail  be  a  laced  one  the  throat  must  be  let  down  instead  of  the  peak, 
keeping  the  peak  downhaul  fast  to  the  centre  of  the  boom  to  leeward  to 
prevent  the  sail  blowing  out.     In  short  handed  vessels  the  throat  is 
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generally  let  down  in  preference  to  the  peak^  as  the  sail  is  the  more  easily 
managed,  and  the  throat  can  be  got  up  again  if  necessary  more  easily  than 
the  peak  conld. 

If  the  vessel  has  the  wind  abaft  the  beam  when  she  is  actually 
stmck,  put  the  helm  up  a  little  to  keep  her  before  the  squall.  If  the 
squall  strikes  her  before  the  beam,  put  the  helm  down.  If  the  vessel  gets 
struck  or  knocked  down  on  her  side  before  the  sails  can  be  lowered,  and 
will  not  come  to,  cast  ofF  the  jib  sheets,  pull  the  foresail  down  by  the 
downhaol.  Haul  the  main  boom  well  aboard,  cast  off  the  throat  halyards 
and  the  throat  will  fly  down,  then  east  ofF  the  peak  halyards  and  haul  in  on 
the  peak  downhaul.  If  the  vessel  does  not  right  get  the  kedge  up  if  a 
bottom  can  be  reached,  bend  the  hawser  to  it  and  let  go  over  the  stem ; 
then  the  vessel  may  wear  round  so  that  the  ^vind  >vill  take  her  on  the  other 
side.  If  the  ballast  or  anything  else  shifts  to  leeward,  trim  it  back  to 
windward.  Close  up  the  companion  hatchways  and  skylights  to  keep  the 
water  out. 

To  Scandalise  a  Mainsail. — Set  taut  the  topping  lifts.  Trice  up  the 
tack  as  high  as  possible,  and  lower  down  the  peak  between  the  lifts. 

Sailino  by  the  Wind. — Sailing  a  vessel  successfully  on  a  wind  is 
quite  an  art,  and  no  amount  of  tuition  will  make  a  man  a  good  helmsman 
if  he  be  not  '^to  the  manner  bom.^^  However,  there  is  scarcely  a 
yacht  sailor  who  does  not  think  he  can  steer  a  boat  on  a  wind 
better  than  any  other  man.  Still  the  &ct  remains,  that  some  men 
cannot  sail  a  vessel  on  a  wind,  and  no  amount  of  instruction  will  teach 
them  to  know  for  themselves  when  a  vessels  sails  are  full  or  when 
they  are  "near.''  Some  vessels  are  so  beautifully  balanced — that  is, 
their  centre  of  effort  and  centre  of  lateral  resistance  are  nearly  in  the 
same  vertical — that  in  moderate  breezes  they  will  "sail  themselves''  on 
a  wind  and  only  require  a  little  weather  helm  now  and  again  as  the  wind 
heads  them.  Yet  a  bad  helmsman  will  find  more  diflSculty  or  do  worse  in 
steering  one  of  these  vessels  than  he  would  in  steering  a  very  hard- 
monthed  vessel — one  that  carries  a  lot  of  weather  helm,  for  we  never 
suppose  that  a  vessel  carries  lee  helm.  The  well-balanced  vessel  is  what 
may  be  called  sensitive  to  her  helm,  or  "  tender  mouthed,"  and  the  least 
touch  of  her  helm  will  bring  her  to,  and  the  gentlest  pull  on  the  weather 
tiller  lines  will  take  her  off ;  such  a  vessel  steered  by  a  man  with  a  "  coarse 
hand  "  will  be  always  "  off "  or  "  near,"  and  never  really  "  full  and  bye  ;" 
one  minute  he  will  slam  the  helm  down  to  bring  her  to  the  wind,  and  the 
next  haul  it  savagely  to  windward  to  keep  her  off  the  wind ;  whereas,  if 
the  vessel  had  been  left  alone  with  a  free  tiller,  or  with  only  the  very 
slightest  strain  on  the  weather  tiller  lines,  she  would  keep  herself  full 
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and  at  the  same  time  eat  to  windward  as  she  luffed  to  every  free  puff. 
A  vessel  that  carries  a  lot  of  weather  helm  does  not  require  such  delicate 
handlings  and  a  man  may  tear  away  at  the  weather  tiller  lines  until  he 
is  black  in  the  face  and  he  cannot  do  much  harm ;  he  will  be  delighted 
to  find  he  has  got  hold  of  something  to  "  hold  on  by,*'  and  all  the 
strength  in  his  arms  will  no  more  than  keep  the  vessel  out  of  the  wind. 
Butj  although  a  good  helmsman  cannot  be  made  out  of  a  naturally  bad 
one,  it  does  not  follow  that  a  few  hints  would  not  be  of  service  to  the 
inexperienced  who  may  have  the  light  hand,  quick  eye,  and  sensitive  skin 
of  a  perfect  timoneer. 

In  the  first  place  the  sails  should  be  as  nicely  balanced  as  possible,  so 
that  in  a  topsail  breeze,  when  the  channels  are  barely  awash,  the  weather 
tiller  lines  only  require  to  be  kept  just  taut,  with  the  rudder  turned  no 
more  than  six  or  seven  degrees  off  the  keel  line.  We  are,  of  course, 
assuming  that  the  sail  plan  has  been  so  judiciously  arranged  that  the  effort 
of  the  sails  when  effectively  trimmed,  will  be  balanced  by  the  lateral 
pressure  on  the  hull.  If  the  sails  are  so  well  balanced  then  the  weather 
helm  will  about  equal  five  or  six  degrees  in  a  moderate  breeze,  and  it 
should  not  much  exceed  this  nor  be  much  less ;  if  it  is  much  in  excess  the 
vessel  will  be  what  is  called  ardent,  and  her  constant  effort  to  fly  to  will 
necessitate  the  helm  being  kept  "  right  across  her  keel,^^  which  will  very 
much  interfere  with  her  speed.  On  the  other  hand,  if  much  less  than 
six  degrees  of  weather  helm  is  carried  in  such  a  breeze  the  vessel  will  be 
what  is  called  "  slack,"  and  will  require  constant  doses  of  lee  helm,  and 
the  result  will  be  that  the  vessel  will  crab  to  leeward,  and  in  tacking  will 
be  so  slow  in  coming  to  that  she  will  probably  lose  all  her  way  before  she 
gets  head  to  wind,  and  then  will  require  helping  round  by  the  foresail. 

If  the  vessel  in  a  nice  breeze  does  not  seem  to  gripe  as  she  ought — 
that  is,  does  not  make  much  effort  to  fly  to,  and  so  cause  a  good  strain  on 
the  weather  tiller  lines  to  keep  her  off  the  wind — first  see  what  the  effect 
of  drawing  in  the  main  sheet  a  trifle  will  do ;  if  this  only  improves  matters 
a  trifle,  and  the  boat  seems  dead  in  the  water  or  does  not  pass  through  it 
with  any  life,  go  forward  or  to  leeward,  under  the  foot  of  the  mainsail  near 
the  mast,  and  have  a  look  at  the  jib  sheets  and  foresheet.  See  that  the 
jib  sheets  are  not  pinned  in,  and  that  they  are  rove  through  the  right 
holes.  If  the  first  jib  be  set  and  the  sheets  rove  through  the  second  jib- 
holes,  the  foot  will  be  in  a  curve  and  the  sail  more  or  less  in  a  bag ;  the 
effect  will  be  to  drag  the  vessels  head  off  the  wind,  and  not  assist  in 
driving  her  ahead  an  inch.  If  the  sheets  be  rightly  rove,  but  hauled  in  too 
flat,  the  foot  of  the  jib  will  be  straight  enough,  and  the  sail  generally 
be  flat  enough;   but  the  effect  will  be  that  the  sail^  being  trimmed  too 
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flatj  will^  as  in  the  other  case^  press  the  vessel's  head  off  the  wind^ 
and  be  of  little  service  towards  driving  her  ahead.  It  requires  some 
experience  of  jibs  and  the  way  of  trimming  their  sheets  to  know  when 
they  are  trimmed  so  as  to  be  most  effective^  and  it  would  be  difficult 
to  frame  advice  on  the  point ;  but  the  leech  should  be  straight,  the  foot 
gently  curved  or  "  flowing ''  with  the  sheet,  and  the  luff  should  not  lift — 
t.  e.,  shake.  If  the  luff  lifts  it  will  be  a  sign,  as  a  rule,  that  the  sail  is  not 
sheeted  flat  enough.  On  the  other  hand,  the  clew  should  be  well  off  the 
lee  rail,  and  the.  sheet  and  the  foot  should  make  a  gentle  flowing  curve 
from  bowsprit  end  to  sheet  hole ;  if  the  sheet  and  the  foot,  when  the  sails 
are  full,  make  a  '^  straight  line,''  it  will  be  a  pretty  sure  sign  that  the 
sheet  is  too  flat.  It  is  a  good  plan  to  have  the  jib  sheets  marked  at  the 
sheet  holes  by  a  piece  of  yam,  for  sailing  by  the  wind.  But  of  course  it 
must  always  be  remembered  that  a  jib  must  be  sheeted  to  suit  the  strength 
of  the  wind. 

If  the  vessel  carries  an  excessive  amount  of  weather  helm,  more  than 
previous  experience  of  her  sailing  would  lead  one  to  expect,  and  does  not 
pass  throngh  the  water  freely,  it  may  be  relieved  by  easing  off  the  main- 
sheet  a  trifle,  and  flattening-in  the  jib  sheets,  but  the  mainsheet  must  not 
be  so  much  eased  as  to  cause  the  sail  to  lift,  nor  must  the  jib  sheet  be 
flattened-in  so  as  to  make  the  jib  simply  a  pressing  sail.  In  vessels  that 
are  broad  across  the  deck  at  the  bow  the  jib  sheets  can  be  much  better 
trimmed,  as  there  is  less  chance  of  getting  the  sheets  too  flat ;  hence,  as 
a  rule,  second  jibs  are  always  made  to  stand  better  than  first  jibs,  as  they 
do  not  go  out  so  &ur  on  the  bowsprit,  and  the  angle  made  by  the  sheet  is 
therefore  coarser.  [In  very  narrow  vessels  outriggers  are  frequently  used 
to  lead  the  sheets  through  and  get  more  spread.] 

It  can  be  supposed  that  the  sails  are  all  nicely  trimmed,  doing  their 
work  properly,  and  that  the  vessel  carries  just  the  right  amount  of  weather 
helm,  and  will  fly  to  directly  the  weather  tiller  lines  are  released.  Under 
these  conditions  the  tiller  is  handed  over  to  the  young  helmsman,  and 
we  will  first  say  a  few  words  as  to  the  position  he  should  take.  As  a 
role,  the  steersman  stands  near  to  or  sits  on  the  weather  rail,  and  this 
is  undoubtedly  the  best  position;  he  can  then  look  into  the  jib  and 
foresail,  see  when  they  are  inclined  to  lift,  and  at  the  same  time  watch 
the  luff  of  the  mainsail  and  the  vane  or  flag,  which,  if  there  be  a  topsail 
set,  should  flicker  just  on  the  weather  side  of  the  yard.  But  sometimes  in 
light  winds  a  man  may  sit  on  the  lee  rail  and  watch  the  head  sails  from 
under  the  lee  of  the  mainsail,  and  this  will  be  occasionally  a  capital 
position  if  a  jib  topsail  be  set.  The  weather  tiller-line  must,  of  course, 
be  rove  through  the  sheave  in  the  weather  rail,  then,  with  the  fall  in  his 
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hand  to  leeward^  the  helmsman  can  keep  his  vessel  off  or  bring  her  to  at 
will.  Of  course,  we  do  not  mean  that  a  man  might  always  equally  well 
sit  down  to  leeward  and  steer,  but  there  is  no  better  place  for  seeing 
the  sit  of  the  sails,  and  an  occasional  visit  to  leeward  will  often  prevent 
the  necessity  for  shouting  out  "How  are  our  head  sheets?'^  which  in- 
variably produces  a  general  scramble  of  the  crew  to  the  lee  bow,  and  a 
meaningless  chorus  "All  right,  sir!*'  Some  men  we  have  seen  get  a 
deck  cushion  and  sit  down  by  the  side  of  the  tiller  and  hug  it  as  if 
they  had  got  hold  of  the  neck  of  a  favourite  donkey.  They  may  be 
very  good  helmsmen,  but  their  hunched-up  appearance,  as  they  squat 
on  their  haunches  cuddling  the  tiller,  necessarily  makes  one  form  a  very 
poor  opinion,  at  least,  of  their  "style,^*  and  frequently  the  man  can  be 
put  down  as  more  or  less  of  a  sloven. 

It  can  be  concluded  that  the  best  position  for  the  helmsman  when 
sailing  on  a  wind  is  as  near  the  weather  rail  as  possible;  he  can  then 
really  see  for  himself  what  the  head  sails  are  doing,  and  the  admonition 
"  She's  near  forward  "  need  never  be  heard. 

The  jib  is  perhaps  the  best  guide  for  the  young  helmsman,  and  if  he 
steers  by  that  alone,  he  ought  always  to  be  able  to  keep  his  vessel  full 
and  yet  not  allow  her  to  get  off  the  wind.  With  a  nice  topsail  breeze — 
not  strong  enough  to  lay  the  vessel  in  to  the  deck — the  luff  of  the  jib 
will  be  just  rippled,  or  the  canvas  into  which  the  luff  rope  is  stitched 
will  more  or  less  "bag,''  and  will  be  in  a  constant  state  of  quivering 
(see  p.  26);  but  the  luff  of  the  sail  must  not  be  allowed  to  lift,  i.e.,  to 
go  into  large  folds,  as,  if  it  does,  it  will  be  a  sign  that  the  vessel  is 
too  near.  If  you  are  keeping  the  vessel  a  good  fuU  there  will  be  no 
ripples  or  wrinkles  in  the  luff  of  the  jib — unless  the  jib  be  a  very  old 
and  badly-stretched  one — and  all  the  sails  will  be  quiet. 

In  sailing  by  the  luff  of  the  mainsail,  as  some  men  do  who  cuddle 
the  tiller,  the  young  helmsman  may  be  apt  to  get  his  vessel  off  the 
wind,  as  he  will  be  constantly  thinking  she  is  "  near,"  through  the  eddy 
wind  out  of  the  foresail  making  the  luff  of  the  mainsail  shake.  The 
luff  of  the  mainsail  is  thus  a  not  very  trustworthy  guide  for  the  inex- 
perienced helmsman;  still,  as  a  rule,  when  the  luff  of  the  mainsail  lifts 
and  the  disturbance  begins  to  travel  aft  across  the  belly  of  the  sail  in 
waves,  it  will  be  a  pretty  sure  sign  that  the  vessel  is  "  starved  of  wind," 
and  a  little  weather  helm  should  be  given  her. 

Sailing  by  the  vane,  whip,  burgee,  or  racing  flag,  is  sometimes  said  to 
be  the  easiest  and  at  the  same  time  the  most  trustworthy  guide  for  close- 
hauled  sailing;  but  a  very  little  experience  will  soon  prove  the  fallacy  of 
this.     If  the  vessel  is  moving  along  at  a  good  pace,  say  five  or  six  knots  an 
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hour^  the  flag  will  blow  aft  nearly  in  a  line  with  the  keel  (see  page  23), 
and  if  there  be  a  square-headed  topsail  setj  the  flag  will  flicker  on  the 
weather  side  of  the  yard.  But  in  such  light  winds  as  we  are  now  assuming 
to  blow^  there  may  be  quite  a  different  current  of  wind  aloft.  Thus  we 
frequently  hear  the  remark  '^  She's  near  for'ard "  responded  to  by  the 
helmsman,  "  She's  all  full  aloft — ^look  at  the  flag/' — and  probably  the 
flag  will  be  right  across  the  vessel.  Or  the  flag  may  blow  out  to  wind- 
ward of  the  topsail  yard,  or  droop  and  cause  the  helmsman  to  think 
that  he  has  got  his  vessel  head  to  wind,  and  he  will  of  course  haul  the 
tiller  to  windward.  This,  perhaps,  will  cause  a  shout  of  "  Bring  her  to  !" 
or  "  Let  her  luff,  she's  all  off  the  wind,"  and  an  appeal  to  the  vane  or 
racing  flag  will  only  show  what  a  misleading  guide  it  is.  In  &tct,  trying 
to  sail  the  vessel  by  a  vane,  or  by  the  luff  of  a  topsail,  will  be  certain 
to  cause  ''remarks"  to  be  made  forward,  and  as  these  remarks  have 
always  an  irritating  effect  on  the  steersman,  he  had  better  sail  on  a 
wind  by  the  head  sails  than  by  the  flag,  especially  so  as  he  will  thereby 
be  able  to  keep  the  lower  sails  doing  their  work,  and  it  is  the  lower 
sails  which  must  be  mostly  depended  upon  for  getting  through  the 
water. 

An  old  hand  will  sit  down  by  the  tiller  and,  perhaps,  close  his 
eyes,  and  still  fairly  sail  a  vessel  on  a  wind,  as  long  practice  will  tell  him 
how  she  heads  by  the  feeling  of  the  wind  on  his  face.  He  will  not  deign 
to  look  at  jib,  mainsail,  or  flag,  but  will  give  the  vessel  lee  or  weather 
helm  just  as  he  feels  the  wind  on  his  face  comes  freer  or  shorter.  This 
really  is  a  very  good  guide,  and  the  steersman  when  he  gets  thoroughly 
acquainted  with  the  sailing  of  a  vessel  on  a  wind  will  find  a  ''chill" 
on  his  &ce  a  very  trustworthy  hint  as  to  the  doing  of  a  paltry,  shy,  or 
baffling  wind. 

In  sailing  on  a  wind,  keep  an  eye  on  the  head  sails,  after  sail,  upper 
sail,  and  vane,  and  the  other  eye  to  windward,  for  nine  times  out  of  ten 
the  direction  of  an  impending  puff  can  be  seen  as  it  travels  towards  the 
weather  bow  of  the  vessel,  rippling  the  water  in  its  course.  If  the  dark 
ripples  are  seen  coming  broad  on  the  bow,  you  will  know  that  it  will 
be  a  good  luffing  puff,  and  as  it  takes  hold  of  the  vessel,  ease  the  weather 
tiller  lines,  and  let  her  luff  to  it  freely,  but  do  not  allow  the  jib  to  lift ; 
then,  if  the  puff  is  a  mere  "chill,"  out  of  a  passing  cloud,  perhaps, 
and  leaves  the  wind  as  before,  do  not  wait  till  the  puff  has  passed  over 
before  the  helm  is  hauled  a- weather  again,  or  the  vessel  will  be  left  nearly 
head  to  wind,  and  this  would  be  a  very  lubberly  proceeding ;  therefore, 
before  the  "  free  puff  "  has  blown  itself  out,  haul  up  the  helm  and  get  the 
vessel  full  and  bye  again. 
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If  you  see  that  the  poS  is  a  strong  one,  of  the  nature  of  a  squall, 
do  not  get  nervous  and  luff  before  it  strikes  the  vessel,  unless  of  course 
it  is  considered  prudent  to  shoot  up  head  to  wind  to  meet  it.  K  you 
begin  luffing  and  lifting  the  sails  before  the  squall  strikes  you  will  deaden 
the  way  of  the  vessel,  and  then  the  squall  will  have  much  greater  effect 
in  heeling  the  vessel,  and  will  perhaps  take  the  topmast  away — as  a 
very  frequent  cause  of  topmasts  being  broken  is  by  being  caught  in  a 
puff  when  the  vessel  has  no  way,  or  but  little  way  on. 

But  puffs  as  frequently  come  ahead  as  broad  on  the  bow,  and  the  head 
puffs  are  the  more  difficult  to  deal  with.  Keep  a  good  look-out  for  these 
"  nose-enders,'^  and  if  lucky  enough  to  see  one  before  it  reaches  the  jib, 
keep  the  vessel  off  a  little,  and,  if  possible,  prevent  the  sails  lifting  at 
all.  These  puffs  will  be  most  frequently  met  with  when  sailing  along 
under  high  land  or  under  trees;  one  minute  a  puff  will  come  broad  on 
the  bow  or  on  the  beam  and  lay  the  vessel  in  to  the  skylights,  and  the 
next  one  will  come  right  ahead  and  bring  her  upright  as  a  monolith ;  and 
what  with  luffing  to  one  puff  and  keeping  away  for  another,  the  helms- 
man will  have  his  vigilance  very  highly  tested.  He,  of  course,  will  not 
be  able  to  keep  the  sails  from  lifting  at  all,  as  the  puffs  are  more  or 
less  revolving,  and  Palinurus  himself  could  not  successfully  dodge  them; 
still,  with  care,  a  vessel  should  never  be  allowed  to  get  head  to  wind 
so  as  to  want  backing  off  by  hauling  the  foresheet  to  windward  and 
easing  off  the  mainboom — this  would  not  be  seamanlike,  and  would 
betoken  great  inattention. 

In  luffing  to  free  puffs.  Or  in  keeping  away  for  foul  ones,  do  not 
^'slam^'  the  helm  about;  that  is,  do  not  shove  it  down  as  if  you  were 
trying  to  avoid  striking  something,  or  haul  it  up  as  if  you  were  bearing 
awfiy  round  a  mark.  In  most  cases  easing  the  tiller  lines  will  enable  the 
vessel  to  luff  all  that  is  necessary,  and  when  free  puffs  are  about  a 
very  light  hand  should  be  kept  on  the  tiller  lines,  and  the  vessel  will 
dance  herself  to  windward  and  eat  out  on  the  weather  of  one  whose 
tiller  has  been  held  in  an  iron  grip  during  all  the  puffs.  Gret  all  the 
luffing  possible  out  of  a  vessel,  and  never  miss  the  smallest  chance  of 
a  gripe  to  windward,  even  to  a  quarter  of  a  point  of  the  compass ;  but 
do  not  put  the  helm  down  so  coarsely  that  there  is  a  danger  of 
bringing  the  vessel  nearly  head  to  wind;  if  this  is  done  the  helm  will 
have  to  be  put  hard  up  to  get  her  off  the  wind  again,  and  nothing  so 
interferes  with  good  performance  on  a  wind  as  too  much  ruddering.  A 
good  helmsman  must  have  a  light  hand  and  unceasing  vigilance,  as 
''  weatherly  qualities "  are  in  no  small  manner  dependent  on  the  way  a 
vessel  is  steered.     Therefore  it  cannot  be  too  frequently  repeated  that 
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the  ftuntest  semblance  of  a  loffing  pnff  must  never  be  disregarded^  and 
the  vessel  must  at  the  same  time  be  humoured  so  tenderly  to  it, 
that  no  one  shall  see  what  the  helmsman  is  about  unless  by  watching 
his  movements  very  closely.  On  the  other  hand,  in  using  weather  helm 
in  keeping  off  to  avoid  a  foul  puff,  it  will  not  do  to  be  too  slow  with 
the  helm,  or  the  vessel  will  be  stopped,  and  without  way  on,  it  will  be 
some  trouble  to  get  her  full  and  going  again.  Therefore  always  put 
the  helm  up  as  promptly  as  possible,  but  do  not  haul  it  savagely  on  to  the 
weather  rail  as  if  you  were  going  to  sail  "large''  for  the  rest  of  the 
day.  If  a  puff  is  not  seen  coming  broad  on  to  the  bow  look  out  for 
one  coming  ahead,  and  directly  the  jib  shows  the  slightest  sign  of 
lifting,  drag  steadily  on  the  weather  tiller  lines;  if  the  puff  is  a  very 
bad  one,  the  helm  must  be  smartly  hauled  aweather,  but  as  a  rule  the 
foul  puffs  will  not  vary  in  direction  more  than  a  couple  of  points  from 
the  direction  of  the  true  wind,  and  they  must  be  accorded  with  by  as 
delicate  a  use  of  the  helm  as  for  "luffing  puffs.'' 

Thus  the  secret  of  close-hauled  sailing  consists  in  such  a  constant 
watching  of  the  wind  and  such  a  use  of  the  helm  to  meet  its  variations, 
that  the  vessel  is  always  ^'fuU  and  bye,"  and  never  "near"  and  never 
"off"  the  wind.  When  a  man  can  so  sail  a  vessel,  he  will  be  a  perfect 
helmsman,  and  will  make  her  eat  to  windward  as  fast  as  the  very  best 
professional  skipper  could. 

Speaking  of  professional  skippers  reminds  us  that  many  of  these 
have  a  funny  habit  of  "sawing"  the  helm  backwards  and  forwards; 
that  is,  they  haul  on  the  weather  tiller  lines  and  then  ease  them  without 
apparent  motive,  generally  accompanying  the  performance  with  a  cor- 
responding see-sawing  motion  of  the  body,  by  first  resting  on  one  foot 
and  then  on  the  other.  Probably  this  peculiar  habit  was  acquired  on 
board  fishing  vessels  in  the  winter,  when  the  men  might  find  sawing 
the  helm  and  working  their  bodies  about  promote  warmth.  It  certainly 
is  no  assistance  to  a  vessel,  and  is  very  "bad  form." 

Sailing  a  vessel  in  a  strong  wind,  say  with  the  scuppers  full  of 
water,  will  not  be  quite  such  a  delicate  operation;  still,  the  wind  will 
vary  a  great  deal,  and  the  very  most  must  be  made  of  the  free  puffs, 
and  the  effect  of  foul  ones  reduced  as  much  as  possible.  The  vessel 
will  of  course  carry  a  great  deal  more  weather  helm,  and  when  the  sails 
are  nicely  trimmed  the  jib  will  be  found  the  most  reliable  sail  to  steer 
by,  as  the  luff  of  the  mainsail  will  lift  a  great  deal  from  the  mere 
effect  of  the  wind  out  of  the  foresail.  Look  out  for  the  very  hard 
puffs,  and  do  not  allow  the  vessel  to  needlessly  bury  herself;  on  the 
other  hand,  do  not  get  frightened  at  a  little  water  on  deck,  and   throw 
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the  vessel  in  the  wind.  Sail  her  along  heartily^  even  to  the  rail  under^ 
bnt  never  forget  to  ease  the  tiller  lines  for  the  smallest  freeing  of  the 
wind;  and  for  the  very  heavy  puffs  do  not  luff  before  they  strike,  but 
luff  into  them  as  they  strike  ',  the  vessel  will  then  not  be  knocked 
down  so  badly,  and  will  walk  off  with  increased  speed  by  the  aid  of 
the  puff. 

It  must  not  be  supposed  that  it  is  a  good  thing  for  a  vessel  to  be 
sailed  with  her  rail  under  and  the  water  nearly  up  to  her  skylights ; 
but  in  sailing  on  a  wind  she  should  not  be  luffed  up  for  the  mere 
sake  of  getting  her  out  of  such  a  condition  if  it  is  only  a  passing  puff 
that  has  laid  her  in ;  luffing,  as  a  rule,  in  close-hauled  sailing,  is  to 
take  advantage  of  free  puffs;  but  occasionally  when  the  puff  is  very 
strong,  and  neither  free  nor  foul,  advantage  may  be  taken  of  its  strength 
to  do  a  little  luffing,  and  at  the  same  time  clear  the  lee  deck  of  water; 
in  such  luffing  the  chief  care  of  the  helmsman  will  be  not  to  get 
the  vessel  so  near  the  wind  as  to  much  stop  her  way  or  risk  getting 
in  irons. 

Frequently  in  match  sailing  a  vessel  is  found  to  be  heading  for  her 
mark,  and  the  hope  of  the  helmsman  will  very  properly  be  that  she  will 
fetch  without  making  a  tack ;  but  he  must  not  get  anxious  about  it,  and 
hug  the  wind ;  if  he  does  the  vessel's  way  will  be  deadened,  she  will  make 
an  unusual  amount  of  leeway,  and  it  will  be  a  hundred  to  one  against  her 
fetching.  He  must  sail  her  along  boldly,  not  courting  another  tack,  but 
exercising  all  his  care  in  keeping  her  an  exact  full,  and  she  will  probably 
fetch ;  never  mind  if  her  head  now  and  again  falls  to  leeward  of  the  mark, 
it  will  probably  come  to  windward  of  it  again;  but  on  no  account  get 
nervous  and  try  to  steer  for  the  mark.  If  such  an  attempt  is  made,  the 
mark  will  not  be  fetched,  and  the  attempt  will  be  quite  contrary  to  the 
principle  of  the  art  of  close-hauled  sailing,  which  art  cannot  be  regulated 
by  steering  for  fixed  marks.  There  is  an  old  saying  that  ^'keep  a  vessel 
full  and  she  will  eat  herself  to  windward,  but  by  trying  to  sail  her  in 
the  wind's  eye  she  will  crab  to  leeward.''  Occasionally  a  little  ''niggling," 
as  it  is  called,  may  be  indulged  in  if  the  mark  is  very  near;  but  even 
then  the  vessel  must  not  be  sailed  so  fine  as  to  cause  the  head  sails  to 
actually  lift;  and  when  within  fifty  yards  or  so  of  the  mark  she  should 
be  ramped  along  a  good  full  and  shot  up  to  vrindward  of  the  mark  with 
good  way  on,  as  if  she  be  gilled  up  to  the  mark  with  little  way  on,  and 
got  met  at  the  last  moment  by  an  unfriendly  puff,  a  collision  with  the 
mark  would  be  almost  a  matter  of  certainty.  This,  although  a  most 
humiliating  spectacle,  very  often  happens,  as  skippers  will  do  almost 
anything  to  save  a  tack;  but  it  is  only  the  smartest  of  them  that  can 
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judge  when  a  tack  can  be  profitably  saved  and  when  not.  (See  ^'  Over- 
reaching/') 

Sailino  a  Yxssel  ok  a  Wind  in  a  Heavy  Sea. — It  will  require 
some  nerve  to  sail  a  vessel  successfully  on  a  wind  in  a  heavy  sea.  Often 
a  haunting  fear  that  the  bowsprit  will  be  carried  away,  or  the  deck  swept 
by  a  green  sea,  makes  a  man  have  the  vesseFs  sails  constantly  lifting ; 
the  result  is  that  she  tumbles  about  in  the  sea  like  a  log,  sags  to  leeward, 
and  gets  the  character  of  being  a  bad  sea  boat.  Do  not  fear  the  breaking 
of  a  bowsprit  or  a  green  sea  on  deck;  be  not  unmindful  of  either,  but 
above  all  things  keep  the  vessel  ramping  full;  this  is  the  secret  of 
success  in  sailing  on  a  wind  in  a  sea.  Of  course  it  is  assumed  that  the 
vessel  is  properly  canvassed :  if  she  has  two  reefs  down  in  the  mainsail, 
that  the  foresail  is  single  reefed,  third  jib  set,  bowsprit  reefed,  topmast 
housed,  and  everything  securely  lashed  on  deck.  The  vessel  should  be 
canvassed  so  that  in  the  true  strength  of  the  wind  the  covering  board 
would  be  well  out  of  the  water — a  fourth  of  the  height  of  freeboard.  In 
a  sea  it  will  not  do  to  sail  a  vessel  rail  under,  as  a  weight  of  water  on 
deck  and  the  fact  of  the  vessel  being  over  on  her  side  will  greatly  inter- 
fere with  her  good  performance;  therefore  a  vessel  should  be  canvassed 
so  that  her  rail  will  not  go  under,  and  in  the  squalls  she  must  be  eased 
judiciously  with  the  helm,  always  remembering  that  although  occasional 
easing  may  be  prudent  the  chief  aim  must  be  to  keep  her  full.  The  main 
boom  should  be  eased  off  a  couple  of  feet  or  so  farther  than  it  is  in 
smooth  water,  and  the  weather  topping  lift  should  always  carry  the 
weight  of  the  boom.  The  head  sheets  should  also  be  eased,  but  not  so 
much  as  to  cause  the  jib  to  lift  badly,  as  the  jib  will  be  wanted  to  keep 
the  vessel  out  of  the  wind. 

As  a  rule  the  vessel  will  be  found  to  pitch  pretty  regularly,  and  one 
sea  being  very  much  like  another,  the  vessel  will  be  sailed  through  all, 
hard  and  a  good  full.  Do  not  let  her  sails  shake,  as  her  way  will  be 
stopped;  she  will  then  pound  the  sea  and  jump  two  or  three  times  into 
the  same  hole.  Those  on  board  will  say  ''  what  a  horrid  bad  sea  boat  she 
is,  that  she  pitched  two  or  three  times  to  the  once  of  any  other  vessel, 
and  always  had  her  deck  full  of  water.''  But  keep  a  wary  look-out  for 
the  big  seas.  One  will  be  seen  rolling  in  on  the  weather  bow,  gradually 
gaining  in  height,  and  perhaps  rising,  pinnacle  like,  just  at  the  point 
where  the  vessel  will  meet  it.  This  is  the  wave  to  be  ready  to  meet ; 
it  will  rise  higher  and  higher  as  it  gets  towards  you,  and  will  either 
curl  over  and  break  up  by  its  own  exhaustion,  or  from  the  fact  of  its 
meeting  the  vessel,  and  there  will  be  in  either  case  a  ton  or  two  of  water 
on  deck.     Just  before  the  big  wave  reaches  the  vessel  there  will  be  an 
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unusual  hollow  or  deep  trough,  and  into  this  she  will  and  must  go; 
before  she  can  recover  herself  the  big  wave  will  roll  over  and  fairly 
swallow  her  up ;  then  there  will  be  a  smooth ;  a  number  of  small  waves 
will  be  formed;  the  vessel  will  give  one  or  two  deep  dives — ^the  result 
of  her  bow  being  thrown  up  by  the  big  wave — and  then  be  steadied  for 
a  minute  or  so  in  the  smooth. 

When  a  big  sea  like  this  is  seen  on  the  weather  bow,  the  vessel's 
helm  should  be  eased  down  a  little  just  before  the  sea  reaches  her, 
so  that  she  may  take  it  more  fairly  stem  on;  but  in  lui&ng  into  the 
wave  do  it  in  good  time,  and  directly  she  is  fairly  into  it  put  up  the 
helm  again,  and  fill  her  sails  before  she  has  time  to  get  head  to  wind. 
The  object  in  easing  the  vessel  is  of  course  to  ease  the  shock  both  by 
deadening  her  way  and  by  presenting  the  stem  to  the  sea  instead  of 
the  bluff  of  the  bow  ;  therefore  directly  the  sea  and  the  vessel  have 
met,  the  effect  is  over,  and  the  vessel  must  be  filled  instantly;  that  is, 
she  must  be  put  off  the  wind  again  to  a  good  full  and  bye. 

The  most  tiresome  of  all  seas  to  sail  a  vessel  in  are  those  which  are 
met  with  on  a  weather-going  tide  in  more  or  less  shallow  water,  such 
as  on  the  Brambles,  at  the  mouth  of  Southampton  Water,  or  on  the 
Bar  at  the  entrance  to  the  Mersey,  or  at  the  Nore.  Here  the  sea  is 
furrow-like;  that  is,  the  troughs  are  long  and  deep,  and  the  crest  of 
the  waves  are  a  succession  of  sharp  ridges  instead  of  the  long-backed 
waves  met  with  in  deep  water.  So  long  as  a  vessel  keeps  time  with 
these  waves,  that  is,  so  long  as  she  only  pitches  once  into  each  hollow, 
there  will  be  a  regular  succession  of  pitching  and  scending;  but  if, 
through  the  wind  heading  her,  or  through  careless  steering,  her  way 
becomes  deadened,  and  she  pitches  twice  into  the  same  hollow,  or  if 
she  does  so  through  meeting  a  trough  of  unusual  length,  there  will  be 
trouble  on  deck  in  the  way  of  water,  as  the  vessel  will  meet  the  wave 
crest  just  as  she  takes  her  second  dive  instead  of  when  she  scends  from 
her  first.  There  will  be  two  or  three  very  quick  dives  after  this,  and 
the  helmsman  must  keep  the  vessel  full ;  not  shake  her  up  because  she 
is  taking  these  unpleasant  plunges,  but  keep  her  full  in  order  to  keep 
her  going  through  the  sea,  and  to  get  her  into  the  regular  fall  and  rise 
of  the  waves  again,  or,  as  the  sailors  say,  make  her  toe  and  heel  to 
the  same  tune. 

It  can  be  supposed  that  the  vessel  is  sailing  in  a  pretty  regular 
sea,  and  that  she  rises,  and  at  the  same  time  cleaves  through  a  wave  as 
at  A  (Fig.  44).  Whilst  she  is  going  up  through  the  wave,  or  scending,  she 
will  show  a  tendency  to  come  up  to  the  wind,  as  her  stem  will  be  so 
little  pressed  by  the  water  that  it  will  go  off  to  leeward.     She  will  stop 
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in  snspenBe  for  a  moment  and  then  pass  rapidly  through  the  wave,  and  the 
next  moment  will  be  in  the  position  B  (Fig.  45),  when  her  bow,  being  unsup- 
portedj  it  will  fly  oflf  the  wind.  This  latter  tendency  must  be  guarded 
againsti  as  in  another  moment  the  vessel  will  be  in  the  position  C  (Fig.  46), 


Fio.  44. 


with  water  well  nigh  up  to  the  bowsprit  bitts.  She  will  rise  streaming  with 
water  at  d,  and  take  the  position  A  again,  and  so  on  ad  nauseam.  Very 
frequently  a  vessel  will  shoot  so  far  through  a  wave  when  in  the  position 
A^  that  she  even  gets  farther  through  it  than  shown  by  B ;  this  is  what 
a  vessel  does  that  is  sailed  fast  through  a  sea  with  a  lot  of  canvas  and 


Fia.  45. 
with   a  tremendous  momentum,  due  to  the  speed    and  weight  of   the 
vessel  and  her  manner  of  ballasting.     Ofton  three  bigger  waves  than 
usual  will  oome  one  after  the  other  and  then  there  will  be  a  smooth 
but  frequently  the    three    are  thought    to  follow,  when   in  reality  the 


Fia.  46. 
vessel  is  only  plunging  from  the  effects  of  the  motion  imparted  to  her 
by  one  big  wave.  At  any  rate  when  the  vessel  gets  into  the  position 
B,  she  should  be  put  as  &irly  into  the  sea  ahead  of  her  as  possible. 
If  there  is  no  big  sea  ahead  she  will  fall  harmlessly  enough  into  the 
trough  and  will  hardly  require  easing. 
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In  sailing  a  vessel  hard  through  a  sea  like  this^  the  motion 
will  necessarily  be  unpleasant^  as^  instead  of  rising  leisurely  as  it 
were  to  the  waves,  and  pitching  gently,  the  vessel  will  more  or  less 
of  her  own  momentum  throw  herself  ahead;  this  will  not  only  make 
the  motion  quick  and  unpleasant,  but  will  put  a  great  strain  on 
the  gear,  but  as  it  is  more  a  question  of  getting  through  the  sea 
than  riding  over  it  with  comfort  and  with  safety  to  the  gear,  the  last 
words  on  this  subject  will  be,  keep  a  firm  hold  of  the  weather  tiller  lines. 

Sailing  off  the  Wind. — Sailing  off  the  wind  means  that  the  vessel 
is  more  away  from  the  wind  than  the  close-hauled  point,  and  applies 
up  to  the  time  when  the  wind  blows  four  points  abaft  the  beam,  when 
the  wind  would  be  quarterly.  In  sailing  with  the  wind  abeam,  the  head 
sheets  must  not  be  eased  up  too  much,  but  a  good  strain  must  be  kept 
on  them,  as  the  vessel  is  almost  certain  to  gripe  a  great  deal,  and 
to  show  a  tendency  to  fly  to ;  of  course,  if  the  head  sheets  are  eased  up 
so  that  the  sails  are  always  lifting,  this  tendency  will  be  much  more  urgent. 

Neither  must  the  mainsheet  be  eased  off  too  far;  if  it  is, 
the  weather  cloths  of  the  sail  will  "  lift "  and  go  into  folds.  If  the  fore 
part  of  the  sail  does  so  lift,  the  mainsheet  must  be  drawn  in  a  little 
until  the  sail  has  the  full  weight  of  the  wind  and  falls  "asleep.'' 
Frequently  the  luff  of  the  sail  may  be  quiet  enough,  but  the  topsail 
may  lift,  and  that  will  be  a  sign  that  the  mainboom  wants  hauling  aboard 
a  little,  so  as  to  get  the  peak  more  inboard,  and  thus  make  the  topsail 
stand  better.  But  the  mainsail  must  not  be  pinned  for  the  mere  object  of 
making  the  topsail  stand ;  if  the  luff  of  the  latter  be  to  windward  of  the 
topmast,  the  cause  of  its  lifting  may  be  the  eddy  wind  round  the  topmast. 

With  the  wind  abeam  the  vessel  will  be  laying  her  course,  and  the 
helmsman  will  have  to  steer  by  compass  or  by  keeping  some  object  straight 
on  for  the  bowsprit  end.  Every  tendency  the  vessel  shows  to  fly  up  in  the 
wind  must  be  promptly  met  by  the  helm ;  do  not  hold  the  helm  as  if  the 
object  was  to  keep  it  rigidly  in  one  position,  nor  wait  until  the  vessel's  head 
has  ranged  up  two  or  three  points.  Watch  the  compass  card  or  the  object 
you  are  steering  for,  and  directly  the  vessel  brings  her  head  to  windward 
give  her  a  little  weather  helm  and  keep  her  straight  if  you  can.  If  she 
shows  a  tendency  to  fall  off,  meet  her  promptly  with  a  little  lee  helm,  and 
always  remember  that  the  object  is  to  make  her  keep  a  straight  course,  and 
to  prevent  her  yawing  either  on  or  off  the  wind.  It  will  not  be  a 
question  of  keeping  the  sails  full  and  no  more  than  full,  but  that  of 
making  the  vessel  go  straight  as  an  arrow  for  her  object,  always  recol- 
lecting that  if  she  yaws  about  that  of  itself  will  stop  her  way,  and 
there  will  be  also  the  retarding  action  of  the  rudder  to  bring  her  back  on 
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her  oourse ;  therefore  using  a  little  helm  promptly  will  prevent  yawing, 
and  the  checking  of  the  vessels  way  from  this  cause  will  be  reduced  to  a 
minimum. 

But  a  vessel  may  gripe  through  the  wind  shifting  more  aft,  or  she  may 
show  a  tendency  to  run  off  through  the  wind  coming  more  ahead,  therefore 
the  vane  must  be  watched,  and  the  blowing  of  the  wind  on  the  face  should 
also  be  regarded.  In  match  sailing  especially,  slight  alterations  in  the  wind 
should  be  observed,  and  we  have  frequently  seen  the  inainsheet  laid  along 
the  weather  side  of  the  deck  in  the  hands  of  the  crew,  who  slackened  off 
or  drew  in  the  boom  to  suit  every  slight  alteration  in  the  wind.  Of  course 
this  would  only  be  done  in  very  light  winds,  but  all  cases  and  alterations  in 
the  wind  that  make  a  palpable  difference  on  the  amount  of  weather  helm 
carried,  should  be  promptly  provided  for  by  trimming  the  sheets. 

With  a  beam  wind  if  there  is  much  strength  in  it — so  strong  that  a 
topsail  lays  her  in  to  the  deck  edge — the  vessel  in  the  puffs  will  now  and 
again  shove  her  rail  under,  but  she  should  never  be  permanently  sailed  with 
more  than  two  or  three  planks  of  the  deck  awash.  Sail  should  be 
shortened  without  hesitation  if  the  reach  is  a  long  one,  and  if  the  wind. 
seems  bent  on  a  good  steady  blow.  But  if  it  is  a  mere  puff,  or  if  the 
reach  be  a  short  one  of  a  half  mile  or  so,  the  vessel  must  be  eased  to  get 
the  water  off  deck,  and  ramped  along  again  in  the  lulls.  Some  judgment 
must  be  exercised  in  so  easing  a  vessel,  as  if  her  sails  are  made  to  lift  very 
much  her  way  will  be  stopped ;  on  the  other  hand,  if  she  has  to  sail  with 
her  lee  deck  full  of  water  up  to  the  rail,  that  will  stop  her  way,  and  so  the 
aim  must  be  to  stop  her  speed  as  little  as  possible  from  either  cause,  and 
as  before  said,  if  the  reach  be  long  and  the  wind  a  lasting  one  shorten  sail. 

Sailing  off  the  Wind  in  a  Heavy  Sea. — In  sailing  along  the  wind 
in  a  sea — it  would  not  be  attempted  if  the  sea  were  very  heavy — the 
helmsman  will  find  some  difficulty  in  keeping  his  vessel  from  griping-to  or 
running  off,  as  the  sea  will  carry  her  about  a  great  deal.  He  should  be 
well  prepared  to  give  her  lee  helm  promptly  if  she  shows  a  sign  of  running- 
off,  and  should  either  keep  the  lee  tiller  line  in  his  hand,  or  the  tiller  itself, 
or  should  have  someone  to  leeward  of  the  tiller,  the  latter  if  the  vessel  be  a 
big  one,  say  of  70-tons,  or  upwards.  If  the  vessel  gripes-to,  she  must  be 
given  weather  helm ;  but  checking  the  tendency  to  "  run  off  her  helm  "  will 
require  the  most  care,  and  lee  helm  should  be  given  a  vessel  directly  her 
head  begins  to  foil  off  when  sailing  along  the  wind.  With  a  heavy  beam 
sea  a  sensation  will  be  experienced  of  slipping  down  the  side  of  the  waves 
as  the  seas  pass  under  her ;  but  the  great  danger  will  be  from  a  beam  sea 
breaking  aboard,  and,  as  before  said,  if  the  sea  is  very  heavy,  she  should 
be  either  put  head  to  it  or  before  it. 

N  2 
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To  Run  before  the  Wind  in  a  Heavy  Sea. — Have  the  boom  topped 
up,  80  that  the  boom  end  wiU  clear  the  combers  if  possible  during  the  lee 
roll.  Bend  the  boom-guy  by  making  fast  with  a  clove-hitch  the  thimble 
end  to  the  boom,  about  two-thirds  of  the  length  of  the  boom  from  the 
mast.  Take  the  guy  forward,  pass  the  bight  round  a  cleat  or  snatch 
block,  and  bring  the  end  back,  and  reeve  through  the  thimble,  and 
belay.  Sometimes  the  guy  is  simply  taken  forward  and  belayed,  or  set  up 
by  a  tackle. 

If  the  sea  is  very  heavy  the  mainsail  should  be  stowed  and  trysail  set. 
The  squaresail,  reefed,  should  be  always  set  under  such  circumstances,  but 
it  is  best  to  have  the  trysail  as  well,  because  if  an  accident  happened 
to  the  squaresail,  the  vessel  can  be  brought  to  wind  and  hove  to  under 
the  trysail.  The  trysail  should  be  sheeted  pretty  flat,  as  the  sail  will  then 
tend  to  check  the  weather  rolling  and  inclination  to  foil  off.  The  foresail 
would  be  lowered,  but  a  small  jib  should  be  always  kept  set. 

Another  reason  for  preferring  a  trysail  to  a  close-reefed  mainsail  is  that 
the  head  of  the  sail  would  be  higher,  and  would  keep  the  wind  whilst  in 
the  trough  of  the  sea,  whereas  a  close-reefed  mainsail  might  be  becalmed. 
For  the  same  reason,  to  avoid  being  becalmed,  a  reefed  square  sail  should 
always  be  hauled  close  up  to  the  hounds. 

In  running  before  a  wind  and  sea  great  care  must  be  taken  that  the 
vessel  does  not  get  by  the  lee ;  that  is,  that  she  does  not  run  off  so  much  as 
to  bring  the  wind  on  the  other  quarter  and  gybe.  The  lazy  guy  would  most 
likely  prevent  the  boom  coining  over ;  if  it  did  not  look  out,  and  keep  clear  of 
the  main  sheet  if  you  are  near  the  counter;  and  lie  down  on  deck,  as, 
if  the  boom  is  brought  up  suddenly  by  the  runner,  it  may  break  and  sweep 
the  deck. 

Supposing  the  vessel  gybes  without  any  other  accident,  ^'meet'^ 
her  promptly  with  the  helm,  and  do  not  let  her  fly  to ;  then  prepare  to 
gybe  the  vessel  back  again  if  necessary ;  get  in  some  of  the  main  sheet ; 
drop  the  throat  or  peak  down ;  put  the  helm  up  and  gybe  her  handsomely. 

If  when  running  under  squaresail  the  vessel  broaches  to,  that  is,  flies 
up  into  the  wind  and  gets  aback,  brace  the  squaresail  sharp  up,  and  haul 
the  weather  jib  sheet  taut ;  keep  the  helm  hard  up  until  the  vessel  is  before 
the  wind  again.  If  the  vessel  flies-to  quite  head  to  wind,  the  squaresail 
must  be  stowed  and  the  foresail  set,  if  necessary,  to  back  her  head  off. 

It  is  generally  supposed  that  a  large  quantity  of  sail  must  be  carried 
when  running  before  a  heavy  sea,  in  order  to  keep  ahead  of  the  waves ;  or, 
in  other  words,  to  avoid  being  pooped.  This  is  not  exactly  the  case,  as 
the  speed  of  large  waves  is  much  too  great  for  any  vessel  to  run  away 
from  them ;  thus  an  Atlantic  wave   200ft.  in  length  (such  as  would  be 
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met  with  in  a  brisk  gale)  travels  at  the  rate  of  twenty  miles  an  hour,  and 
no  vessel  coold  run  at  that  speed.     The  height  of   such  a  wave  might 
be  abont  S5ft.j  but  probably  would  be  not  more  than  15ft.  and  the  object 
of  having  mnch  canvas  s^t  would  be  that  a  vessel  might  not  get  becalmed 
in  the  trough  of  the  sea,  and  by  suddenly  losing  her  way  cause  an  over- 
taking wave  to  be  broken  up  ;  a  quantity  of  water  might  then  possibly  fall 
on  board.     [It  must  always  be  understood  that  it  is  not  the  water  which 
travels^  but  only  the  wave  motion].     This  would  be  termed  '^ pooping," 
and  to  avoid  such  accidents  square  topsails  have  been  much  recommended 
for  large  cruising  yachts,  as,  owing  to  their  loftiness,  they  are  unlikely 
to  get  becalmed   in  the   trough   of    the    sea.      However,   pooping  more 
frequently  happens  from  quite  a  different  cause,  in  this  way :  as  a  wave 
advances  it  will  sometimes  grow  in  height  and  lose  in  length,  and  as  a 
wave  form  cannot  be  sustained  after   a   certain  proportion  of   height   to 
length  has  been  reached,  the  crest  of  the  wave  becomes   suddenly  sharp 
and  still  higher,  and  ultimately  curls  over  on  the  side  it  has  been  advancing. 
If  this  breaking  up  of  a  wave — which  under  such  circumstances  might  rise 
to  a  height  of  50ft. — should  happen  close  to  the  stem  of  a  vessel,  she  will 
be  inevitably  pooped ;  that  is  to  say,  some  of  the  water  will  fall  on  board, 
and  the  crew  will  have  to  hang  on  for  their  lives. 

Large  deep  sea  waves,  when  they  approach  shallowness,  alter  in 
form  and  lose  their  speed ;  they  become  shorter  and  higher  (deep-sea 
waves  whose  original  height  was  40ft.  have  been  said  to  raise  to  150ft. 
as  they  approach  the  coast),  and  then  the  crests,  travelling  faster  than  the 
troughs^  topple  over  in  broken  masses.  Hence  waves  in  shallows  or  near 
the  coast  are  more  dangerous  than  deep-water  waves. 

Gabbtino  away  a  Bowsprit. — Directly  the  bowsprit  is  gone,  ease  the 
main  sheet  and  haul  the  fore  sheet  a-weather ;  but  if  the  vessel  has  been 
reaching  well  off  the  wind,  she  must  be  brought  to  wind,  and  in  either  case 
hove  to.  If  the  bowsprit  is  carried  away  near  the  stem,  in  consequence  of  a 
shroud  bursting,  the  outer  end  will  fly  aft.  Lower  the  jib  and  unhook  from 
the  traveller.  Put  the  bight  of  a  rope  under  each  end  of  the  bowsprit, 
the  end  of  the  inner  part  of  each  rope 
being  fttst  on  the  deck ;  haul  on  the 
other  part,  and  thus  roll  or  par- 
buckle (see  Pig.  47)  the  bowsprit  up 
the  side  of  the  vessel  to  the  deck. 
Then  clear  the  gear.  The  bowsprit 
may  be  got  out  again  with  sheepshanks 

in  the  shrouds.     If  the   end  of  the  bowsprit  breaks  off  outside  the  jib- 
tack  sheave  hole,  let  the  jib  sheet  fly ;  or,  better  still,  take  the  jib  in  alto- 
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gether,  as  most  likely  a  change  will  have  to  be  made.  Get  the  end  of  the 
bowsprit  on  deck,  take  the  gear  off,  and  lit  it  to  the  bowsprit  end  aga'n 
in  the  best  manner  possible. 

If  the  topmast  should  not  be  carried  away  by  the  loss  of  the  bowsprit, 
try  and  save  it.  Let  go  the  topsail  sheet  and  halyards,  and  get  the  topsail 
down.  Take  the  jib  topsail  halyards  or  spinnaker  halyards  forward,  and 
set  taut  as  a  topmast  stay,  to  steady  the  topmast. 

Carrying  away  a  Bowsprit  Shroud. — Let  the  jib  sheet  fly.  Put  the 
helm  down  and  bring  the  vessel  on  the  other  tack  immediately;  if  there 
is  not  sea  room  to  keep  the  vessel  on  the  other  tack,  let  the  jib  run  in 
and  heave  to.     Then  repair  damage. 

Carrying  away  a  Bobstay. — Let  the  jib  sheet  fly  and  heave  to.  If  it 
is  the  fall  that  has  broken,  the  bobstay  will  have  to  be  fished  up  and  a  new 
one  rove.  If  the  shackle  on  the  stem  or  the  bar  is  broken  so  that  it  cannot 
be  repaired,  and  there  is  no  second  shackle  or  bar  on  board,  the  vessel  must 
be  sailed  without  a  bobstay.  Reef  the  bowsprit  in,  set  a  small  jib,  and  do 
not  sheet  the  jib  too  taut.  In  squalls,  or  when  foiling  into  a  wave  hollow, 
ease  the  vessel  with  the  helm.  Many  fishing  vessels,  some  of  80  tons,  are 
never  fitted  with  bobstays ;  but  of  course  they  have  very  short  bowsprits. 

If  there  is  any  sea,  the  vessel  should  not  be  sailed  without  a  bobstay 
and  with  no  jib  set,  as  the  bowsprit  would  under  such  conditions  most 
likely  be  carried  away.  The  stay  rope  of  the  jib  will  support  the  bowsprit, 
but  the  jib  sheet  should  be  well  lightened  up. 

Carrying  away  a  Topmast. — A  topmast  when  broken  invariably  falls 
to  leeward,  and  it  would  be  very  difficult  to  give  directions  for  clearing 
the  wreck  away.  It  will  hang  by  the  topsail  sheet  from  the  gaff,  by 
the  tack  over  the  peak  halyards,  by  the  backstay  over  the  peak  halyards, 
and  by  the  topsail  halyards  if  they  were  belayed  to  windward.  In  clearing 
the  wreck  and  unreeving,  be  careful  not  to  let  anything  go  until  it  has 
been  properly  secured  or  lashed,  so  as  not  to  tumble  on  deck. 

Carrying  away  a  Mast.— The  best  thing  to  do,  if  the  weather  is  very 
heavy,  is  to  unreeve  sheets,  tacks,  lanyards,  and  tackles  of  shrouds,  and 
ride  to  the  wreck,  as  it  will  make  a  capital  floating  anchor.  When  the 
weather  moderates,  the  mast  can  be  got  alongside,  the  gear  cleared,  and 
the  sail  got  on  board.  In  a  large  vessel  the  mast  will  probably  be  too 
heavy  to  handle,  and  will  have  to  be  made  fast  astern.  In  a  small  yacht 
the  mast  may  be  rigged  as  a  jury  mast.  Supposing  the  mast  has  been 
carried  away  five  or  six  feet  above  the  deck,  put  the  heel  of  the  mast 
against  the  stump  on  the  aft  side  so  that  it  cannot  fetch  away;  take 
the  lower  main  halyard  block  forward  to  stem  head;  put  guys  on  the 
masthead,  and  lead  one  to  each  side  of  the  yacht.     Lift  the  masthead, 
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and  aet  taut  by  the  main  halyards^  and  when  the  latter  have  got  sufficient 
purchase  hoist  the  mast  to  a  perpendicular^  steadying  by  the  guys.  When 
upright  lash  the  mast  to  the  stump^  seize  bights  in  the  shrouds  to  shorten 
them^  and  set  up  by  the  lanyards.  If  the  mast  be  worked  round  to  the 
fore  side  of  the  stump^  the  boom  gooseneck  can  be  shipped  as  before. 
Set  the  mainsail  reefed  or  double  reefed  as  required,  or  sot  the  trysail. 

If  the  mast  be  carried  away  close  to  the  deck,  unship  the  stump^ 
and  step  a  spare  spar  to  lash  the  heel  of  the  mast  to.  Or  the  broken 
mast  could  be  stepped.  In  this  case  it  would  be  better  to  improvise 
sheers  by  taking  a  couple  of  spars,  such  as  topsail  yard  and  trysail  gaff; 
and,  after  lashing  their  ends  together,  rear  them  over  the  mast  hole, 
one  leg  in  either  scupper.  A  tackle  should  be  lashed  to  the  apex  of  the 
sheers  for  hoisting  the  mast  by.  Keep  the  sheers  in  their  place  by  guys 
leading  forward  and  aft. 

Sheers  might  be  used  for  getting  the  mast  and  boom  on  deck,  or 
for  rearing  the  mast  on  end  at  first,  by  rigging  them  aft,  when  the  heel 
of  the  mast  is  to  be  lashed  on  deck. 

In  case  of  a  mast  being  carried  away  close  under  the  hounds,  pre- 
parations for  getting  the  rigging  and  halyards  aloft  again  can  be  made 
by  throwing  a  line  over  the  masthead,  and  hauling  a  tackle  to  pull  a  man 
aloft  by.  If  the  masthead  is  carried  away,  the  main  halyard  block  can  be 
lashed  above  the  rigging  round  the  yoke.  The  peak  hoisted  by  one  of  the 
topping  lifts,  or  by  a  couple  of  blocks  of  the  peak  halyards,  one  to  be  lashed 
to  the  masthead  over  the  main  halyard  block. 

When  the  masthead  is  badly  sprung  above  the  yoke,  but  is  kept  from 
blling  by  the  topmast,  let  fly  the  jib  sheets,  heave  the  vessel  to,  and  lower 
the  mainsail  as  quickly  as  possible.  Lower  the  topmast  half-way  do>vn,  and 
lash  the  heel  to  the  mast.  Unhook  main  and  peak  halyard  blocks,  and 
unreeve  jib  halyards.  Then  prepare  for  rehoisting  mainsail  as  if  the  mast- 
head were  carried  away.     The  topmast  will  keep  the  mast  head  from  falling. 

Cabeyinq  away  the  Forb  Stay. — Ease  up  fore  and  jib  sheets,  slack 
out  the  main  sheet,  and  run  the  vessel  off  the  wind.  Put  a  strop  round 
the  bowsprit  close  to  the  stem,  and  set  the  runner  up  to  it.  An  instance  has 
occurred  of  both  runners  being  carried  away  when  doing  duty  as  a  forestay. 
An  end  of  the  cable  was  then  hauled  to  the  masthead  by  the  foresail 
halyards,  and  a  bight  taken  round  the  mast  above  the  yoke.  The  cable  was 
then  set  up  through  the  hawse  pipe. 

Gabbyino  away  a  Runner. — The  greatest  strain  comes  on  the  runners 
(by  runners  is  meant  the  pendant  runners  and  tackle),  when  the  wind  is  a 
little  abaft  the  beam ;  and  if  the  weather  one  is  carried  away,  the  vessel 
should  be  instantly  thrown   head  to  wind,  and  put   on  the  other  tack 
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until  the  runner  is  repaired.  The  vessel  should  be  met  by  the  helm 
when  head  to  wind^  and  not  put  on  the  other  tack  until  the  main  sheet 
is  hauled  in.  If  there  be  not  sea  room  to  sail  the  vessel  when  on  the 
other  tack^  heave  to. 

Cabrtinq  away  a  Triatic  Stay. — If  the  triatic  be  carried  away,  and 
the  mainmast  does  not  go  with  it,  put  the  helm  up,  slack  out  the  main 
sheet,  and  run  the  vessel  off  the  wind.  Take  the  lee  main  runner  forward, 
outside  the  main  rigging,  and  set  up  to  the  fore-runner  bolts.  If  there 
be  a  fresh  breeze,  stow  the  mainsail,  and  then  repair  the  damage. 

Carbyinq  away  a  Topmast  Backstay. — Throw  the  vessel  up  in  the 
wind,  let  fly  the  topsail  sheet,  jib  topsail  sheet  or  spinnaker  sheet,  and  if  the 
damage  cannot  be  quickly  made  good  take  in  the  topsails. 

To  Anchor  when  on  a  Wind  with  Weathbr-goinq  Tide. — Gret  the 
anchor  ready  on  the  bow,  and  some  cable  ranged  on  deck.  Have  the  main- 
sail ready  for  lowering.  When  nearly  abreast  to  leeward  of  the  spot  where 
the  anchor  is  to  be  let  go,  lower  the  main  sail  and  put  dovm  the  helm ; 
when  head  to  wind  bring  the  helm  amidship,  take  in  jib  and  foresail  and 
shoot  to  the  spot  where  the  anchor  is  to  be  let  go.  Unless  there  is  so  little 
wind  that  the  vessel  will  be  wind  rode  when  she  is  brought  up  it  is 
important  that  the  mainsail  should  be  stowed  before  she  comes  to  anchor ; 
otherwise  as  she  swung  round  to  before  the  wind  with  the  tide,  the  conse- 
quences might  be  very  awkward. 

To  Anchor  when  on  a  Wind  with  Lee-going  Tide. — Have  the  anchor 
and  cable  ready.  Have  jib  and  foresail  ready  for  lowering.  When  abreast 
to  leeward  of  the  spot  where  the  anchor  is  to  be  let  go  take  in  jib  and 
foresail,  put  the  helm  down  and  shoot  up  head  to  wind,  and  when  way  is 
deadened  let  go  the  anchor  and  stow  the  mainsail;  or  if  plenty  of  hands 
are  on  deck,  lower  the  mainsail  as  the  vessel  is  brought  to.  The  vessel  will 
of  course  lie  head  to  wind  and  tide. 

To  Anchor  when  Running  before  the  Wind,  but  against  the  Tide. 
— Stow  the  mainsail,  take  in  the  jib,  put  the  helm  down,  shoot  head  to 
wind,  lower  the  foresail,  and  let  go  the  anchor. 

Or  stow  all  the  sails,  and  do  not  alter  helm.  When  the  tide  has 
brought  the  vessel  to  a  standstill,  let  go  the  anchor. 

To  Anchor  when  Running  before  the  Wind,  and  with  the  Tide. — 
Take  in  jib  and  foresail,  haul  in  the  main  sheet,  put  down  the  helm,  and 
when  head  to  wind  keep  shooting  till  way  is  stopped ;  let  go  the  anchor, 
and  stow  the  mainsail. 

If  moorings  have  to  be  picked  up,  the  same  course  will  be  followed ; 
but  judgment  must  be  exercised,  so  that  when  the  vessel  shoots  up  to  the 
watoh  buoy  her  way  is  almost  or  quite  stopped. 
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AscHOETSQ  IN  AN  Opkn  Roadstkad. — In  coasting  it  may  be  fre- 
quently cooQvenient  to  bring  up  for  the  night  under  the  land,  but  if 
the  weather  looks  at  all  bad  seaward,  the  precaution  should  be  taken  to 
lUiBhackle  the  cable  and  bend  the  watch  buoy  on.  Then  if  the  sea  did 
got  up  in  a  great  hurry  the  cable  could  be  slipped,  and  recovered  on 
another  occasion. 

To  MooB. — Veer  out  chain  about  double  the  length  of  cable  it  is 
intended  to  ride  by ;  when  the  vessel  haa  dropped  astern  and  brought  the 
cable  taut,  let  go  the  second  anchor ;  veer  out  chain,  and  heave  in  on  the 
anchor  first  let  go  until  an  equal  length  of  chain  is  out.  If  the  yacht  will 
not  drive  to  a  spot  suitable  for  the  second  anchor,  send  out  a  kedge  and 
warp  in  the  boat ;  warp  the  yacht  to  the  kedge,  and  let  go  the  anchor.  Or 
the  second  anchor  and  chain  can  be  carried  out  in  the  required  position  in 
a  boat.  In  such  case,  only  as  much  chain  as  it  is  intended  to  ride  by  need 
be  veered  out  to  the  first  anchor. 

The  quantity  of  chain  to  ride  by  will  greatly  depend  upon  the  nature 
of  the  bottom,  the  strength  of  the  tide  and  wind  or  sea.  Generally  about 
three  times  the  depth  of  water  at  the  top  of  Hood  is  sufiSicient  for  a  smooth- 
water  berth. 

To  Unmoob. — Heave  in  on  one  anchor,  and  pay  out  chain  on  the 
other.  Break  the  first  anchor  out  of  the  ground,  cat,  and  then  get  the 
other.  In  some  cases  the  second  anchor  might  be  got  by  the  boat  under- 
nmning  the  chain. 


THE  MANAGEMENT  OF  OPEN  BOATS. 

Small  open  boats  must  never  be  regarded  as  if  they  possessed  the 
qaalities  of  deep  and  heavily  ballasted  yachts.  They  should  not  be  sailed 
**  gunwale  under  '^  as  a  small  yacht  is,  and  the  pufF  or  squall  which  a  small 
yacht  can  be  sailed  through  with  impunity,  will  necessitate  the  open  boat 
being  thrown  head  to  wind  with  head  sheets  eased  up,  or  ofP  the  wind  with 
aft  sheets  eased. 

No  system  of  ballasting  will  much  increase  the  range  of  stability  of  a 
boat — (by  boat  is  meant  something  of  the  type  of  the  Surbiton  gigs) — and 
it  must  be  clearly  understood  that  it  is  not  the  initial  stability,  or  the  stiff- 
ness of  the  boat  at  small  angles  of  heel  upon  which  her  safety  depends,  but 
upon  her  range  of  stability,  that  is  to  say  upon  the  amount  of  stability  or 
power  to  recover  herself  she  has,  when  heeled  to  very  great  angles  when 
the  gunwale  might  be  pressed  under  water.  For  competitive  sailing,  a 
boat  to  succeed  must  resist  being  heeled  at  all  very  potently,  that  is,  she 
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must  have  great  initial  stability^  so  as  to  be  able  to  carry  a  large  area 
of  canvas  without  heeling  more  than  to  a  point  midway  between  her  water- 
line  and  gunwale.  This  stiffness  is  more  dependent  upon  breadth  of  beam 
than  upon  the  weight  of  ballast  carried  low^  and  an  inexperienced  boat- 
sailer  finding  a  boat  very  stiff  at  first  might  be  tempted  into  pressing  her 
beyond  the  danger  point. 

On  the  other  hand^  depth  of  huU  of  itself  does  not  add  to  stability^ 
but  by  ballasting  it  does^  and  lengthens  out  the  range  of  that  stability  so 
that  a  boat  may  always  have  righting  power  at  any  possible  angle  of  heel^ 
providing  she  does  not  fill  with  water  and  sink :  (see  pages  8  and  42.) 
Thus  safety  does  not  so  much  depend  upon  the  great  stiffness  which 
enables  a  boat  to  carry  a  large  press  of  canvas  without  heeling  to  any  con- 
siderable extent,  as  upon  the  range  of  her  stiffness  or  the  continuation  of 
that  stiffness,  even  up  to  the  time  when  she  might  be  blown  over  on  her 
beam  ends.  Now  shallow  open  boats  have  a  very  low  range  of  stability, 
and  directly  their  gunwales  are  put  under,  they  are  likely  to  be  blown 
over.  A  high  side  out  of  water  in  a  large  way  increases  the  range  of 
stability,  and  the  higher,  in  reason,  a  boat^s  side  is  out  of  the  water  the 
safer  she  will  be. 

Boats  are  most  frequently  capsized  in  disturbed  water,  and  the  cause  is 
generally  ascribed  to  a  sudden  squall,  or  to  the  &ct  that  the  boat  being 
unduly  pressed,  some  of  her  loose  ballast  shifted  to  leeward.  But  a  boat 
among  waves  might  be,  and  no  doubt  frequently  is  capsized  without  any 
accession  of  wind  or  movement  of  the  ballast. 

It  can  be  supposed  that  a  boat  is  sailing  with  a  beam  wind,  and  with  a 
beam  sea,  and  that  her  inclination,  due  to  the  pressure  of  wind  on  her  sail  is 
15°.  If  she  got  into  the  position  shown  in  Fig.  48,  she  would  practically 
be  inclined  to  30°  and  she  would  probably  upset.  Assuming  that  the  boat 
had  no  sail  set,  she  would  not  get  into  such  a  position,  as  she  would 
accommodate  herself  to  the  wave  sur&ce  and  her  mast  would  correspond 
to  the  perpendicular  drawn  to  the  wave  surface  (see  Fig.  48).  Even  with 
sail  set  the  boat  would  more  or  less  so  accommodate  herself  to  the  wave 
surface,  minus  her  steady  angle  of  heel ;  but  the  increased  pressure  on  the 
canvas,  due  to  the  righting  moment  of  the  boat,  which  would  have  to  be 
overcome,  would  prevent  her  recovering  herself  entirely.  That  is,  if  the 
boat  be  heeled  to  15°  relative  to  the  horizon,  or  to  the  normal  surface  of 
the  water  represented  by  the  vertical  line,  and  a  wave  came  to  leeward  as 
shown,  she  would  be  in  the  position  of  a  heel  of  30°  relative  to  the 
perpendicular  to  the  wave  surface ;  but,  inasmuch  as  the  wind  pressure 
is  only  capable  of  heeling  her  to  15°  the  boat  would  ultimately  recover 
herself  to  that  extent »  and  her  mast  would  be  represented  by  the  vertical. 
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However^  long  before  a  boat  could  so  recover  herself^  she  might  be 
swamped  or  blown  over. 

With  a  beam  sea  a  boat  will  roll  a  great  deal^  and  this  condition 
is  a  prolific  source  of  accidents.  If  a  boat  is  being  sailed  at  a  permanent 
angle  of  heel  of  15^^  and  by  the  action  of  the  wave  she  is  made  to  roll 
another  15°,  she  will  frequently  be  in  the  position  of  being  heeled  to  30°; 
and  if  the  extreme  part  of  the  roll  should  occur  jointly  with  such  a  position 
as  shown  in  Fig.  48^  the  boat  would  inevitably  upset. 

Next  it  can  be  supposed  that  the  boat  is  being  sailed  at  a  permanent 
angle  of  heel  of  15°,  that  she  has  an  extreme  roll  of  15°,  and  that  there 
came  a  sudden  wind  squall.  Then  if  the  extreme  leeward  roll,  and  the 
squall  took  place  together  when  in  the  position  shown  by  Fig.  48,  she 
would  blow  over  and  nothing  could  save  her.  But  she  need  not  be  in  such 
a  position  as  that  depicted  and  yet  be  blown  over :  if  the  boat  has  a  heel 
of  15°,  and  an  extreme  leeward  roll  of  15°,  then  if  the  extreme  roll  and 
a  squall  occurred  together  the  boat  would  be  upset,  whatever  her  actual 
position  among  the  waves,  whether  she  was  on  the  trough,  on  the  side, 
or  on  the  crest  of  a  wave.  Further  it  must  be  always  understood  that 
a  force  of  wind  which  will,  if  applied  steadily,  heel  a  boat  to  15°,  will  if 
applied  suddenly  heel  her  to  double  that  inclination ;  thus  it  is  not  so  much 
the  force  of  the  squall  as  the  suddenness  of  its  application  wherein  lies  the 
danger. 


Fio.  48. 


When  a  boat  is  among  waves  (especially  with  a  beam  wind),  ballast 
should  not  be  trimmed  to  windward,  nor  should  the  passengers  sit  on  the 
weather  gunwales,  as  a  boat  after  being  in  a  position  similar  to  that  shown 
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by  Fig.  48  will  take  a  very  heavy  weather  roll,  possibly  fly  up  in  the  wind, 
be  taken  aback,  and  blown  over. 

The  canvas  that  will  permanently  heel  a  boat  to  15°  may  be  carried 
safely  enough  in  smooth  water  with  a  beam  wind,  but  the  case  is  altogether 
different  among  waves,  and  so  much  canvas  should  not  then  be  carried, 
perhaps  by  one  half.  Many  ships'  boats  and  pleasure  boats  are  annually 
lost  through  recklessness  in  carrying  canvas  in  rough  water ;  and,  although 
a  boat  may  go  out  among  waves  a  dozen  times  without  being  subject  to 
either  of  the  coincident  conditions  described,  yet  may  she  the  very  next 
time:  therefore  immunity  is  not  necessarily  impunity.  It  will  thus  be 
seen  that  there  is  very  considerable  danger  attendant  upon  sailing  a 
boat  among  waves,  a  danger  perhaps  not  always  understood. 

In  sailing  among  waves  the  ballast  should  be  well  secured,  the 
passengers  should  sit  in  the  bottom  of  the  boat,  and  the  main  sheet 
should  be  kept  in  the  hand.  If  the  sea  is  abeam  the  boat  should  be 
watched  very  closely,  and  if  a  bigger  wave  than  usual  rolls  in  on  the 
weather  beam,  ease  the  sheet  and  run  off  the  wind  a  little,  the  wave 
will  then  pass  harmlessly  under  the  boat.  Do  not  luff  with  a  beam  wind 
or  sea,  and  in  keeping  away  never  forget  to  ease  the  mainsheet. 

In  sailing  by  the  wind  among  waves  the  danger  of  being  blown  over 
will  be  considerably  less,  but  nevertheless  there  is  danger,  and  it  must  not 
be  assumed  that  because  an  experienced  and  skilful  boat  sailer  sails  a 
mere  cockle-shell  safely  about  among  waves,  that  anyone  could  do  so 
without  experience  or  skill.  In  boat  sailing  safety  mainly  depends  upon 
knowing  what  is  dangerous. 

In  sailing  by  the  wind  the  mainsheet  might  be  belayed  with  a  slippery 
hitch,  with  the  fall  close  to  the  hand  (resting  over  the  knee  is  a  good  plan) 
and  the  foresheet  should  lead  aft.  If  there  is  much  sea  do  not  pin  the 
mainsheet  in,  but  the  foresheet  can  be  drawn  fairly  taut.  Luff  the  boat 
fairly  into  the  big  seas  that  roll  in  on  the  bow,  and  fill  her  again  promptly. 
The  foresail  will  be  found  of  great  assistance  in  taking  her  head  off,  and 
hence  it  should  be  sheeted  pretty  flat.  In  puffs  and  squalls  the  boat 
should  be  luffed  up  and  the  foresheet  eased,  and  always  do  this  before  the 
gunwale  gets  under ;  as  when  the  gunwale  goes  under,  the  boat  soon  loses 
way  and  then  the  power  of  luffing  will  be  gone,  and  the  boat  may  perhaps 
fill  and  sink.  If  a  boat  does  not  come  to  quickly  and  relieve  herself  of 
wind,  let  fly  the  main  sheet  and  ease  her  that  way,  but  recollect  in  all 
cases  that  whatever  is  done  must  be  done  promptly. 

If  the  boat  has  a  mizen  the  main  sheet  can  be  eased  at  the  time  of 
putting  the  hehn  down,  as  the  mizen  will  bring  the  boat  head  to  wind, 
but  generally  in  luffing  for  squalls  the  mainsheet  need  not  be  eased; 
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but  the  foresheet  should  be,  as  that  \vill  allow  the  boat  to  fly  to  more 
readily. 

If  the  boat  has  only  a  mainsail  and  mizen,  ease  the  mainsheet  in 
luffing  if  the  squall  be  heavy,  and  leave  the  mizen  to  bring  her  to. 

In  luffing  for  squalls,  should  the  boat  get  head  to  wind,  haul  the 
foresheet  a-weather,  put  the  helm  up,  keep  the  mainsheet  eased  off  and 
press  down  what  is  to  be  the  lee  quarter:  (see  foot-note  in  the  Chapter 
on  New  Brighton  Boats.)  If  the  boat  has  only  one  sail,  haul  the  boom 
on  what  is  to  be  the  weather  side  and  put  the  tiller  on  the  opposite 
side;  as  the  boat  gets  stemway  on  she  will  pay  off,  then  right  the 
helm,  ease  the  boom  over,  and  sail  her.  If  the  boat  has  a  mizen  as 
well  as  mainsail,  the  mizen  sheet  should  be  eased  whilst  the  boom  is  held 
over.  If  an  oar  is  handy,  the  boat  can  be  helped  off  the  wind  by  a 
"  back-water  '*  stroke  or  two  off  the  lee  quarter,  or  a  forward  stroke  or  two 
on  the  weather  bow.  But  the  boat  sailer  must  not  get  nervous  and  throw 
his  boat  head  to  wind  for  every  little  catspaw  or  small  sea;  he  must, 
whilst  being  careful  that  his  boat  is  not  capsisfed  by  a  squall  or  filled 
by  shipping  water,  sail  her  boldly  but  not  recklessly,  and  keep  her  a 
"good  full,'*  or  she  will  surely  drive  to  leeward.  It  is  particularly 
incumbent  that  a  boat  should  be  kept  full  when  sailing  among  waves, 
hence  the  great  necessity  of  her  being  appropriately  canvassed.  However, 
if  the  boat  is  sailing  across  a  weather-going  tide  she  may  be  "  squeezed  '*  a 
little,  but  never  allow  the  sails  to  lift. 

Whilst  tacking  a  small  boat  always  remember  that  it  is  not  the  tiller 
of  a  big  yacht  that  is  grasped,  and  do  not  shove  the  helm  down  with  all 
the  force  at  hand ;  bring  the  boat  head  to  wind  with  the  tiller  about 
half  over,  then  put  it  hard  up  and  ease  again  to  amidships  as  the  vessel 
gathers  good  way.  With  a  big  boom  mainsail  a  small  boat  in  smooth 
water  will  shoot  head  to  wind  and  fill  on  the  other  tack  in  less  time 
than  it  takes  to  write  it,  but  in  a  sea  she  may  require  some  help,  and 
the  moment  for  tacking  should  be  when  a  "  smooth  "  comes  on  the  water. 
If  there  is  an  uncertainty  about  the  boat  coming  round,  do  not  let  go 
the  foresheet  until  the  boat's  head  is  fairly  off  on  the  other  tack.  If 
the  boat  has  no  head  sail,  haul  the  boom  aboard  as  the  helm  is  put 
down,  and  keep  it  to  windward  until  she  pays  off.  Never  forget  that 
a  boat  can  always  be  helped  round  by  an  oar. 

Above  all  things  never  attempt  to  tack  with  a  big  wave  coming  in 
on  the  weather  bow. 

Sailing  along  a  Weather  Shore. — In  sailing  along  a  weather  shore, 
it  is  generally  found  safer  with  a  boom  mainsail  to  luff  up  in  the  wind 
and  ease  the  foresheet,  if  there  be  one,  than  to  ease  the  mainsheet  and 
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attempt  to  relieve  the  boat  without  much  altering  her  course;  however, 
if  the  weather  shore  be  the  bank  of  a  river  and  close  aboard,  there  will 
be  the  risk  of  going  stem  on  into  the  bank;  and  this  will  be  especially 
awkward  if  the  boat  has  a  long  bowsprit.  It  is  not  pleasant  to  go  into 
the  bank  of  a  river,  but  it  would  be  preferable  to  capsizing.  Still,  in 
match  sailing  a  great  deal  of  valuable  time  might  be  lost  by  luffing  up, 
and  a  boat  can  be  relieved  and  kept  going  by  judiciously  easing  the 
mainsheet  and  running  her  off;  but  never  deliberate  as  to  what  shall 
be  done — that  is,  whether  the  boat  shall  be  luffed  up  at  the  risk  of 
running  into  the  bank,  or  whether  the  sheet  shall  be  eased  and  the 
boat  run  off  the  wind.  Always  remember  in  the  case  of  squalls  that 
"  he  who  hesitates  is  lost.^^ 

Sailing  along  a  Lbe  Shobi. — ^When  sailing  along  a  lee  shore  in 
squally  weather  (if  it  is  a  matter  of  choice,  always  work  the  weather 
shore),  smartly  luff  up  to  the  squalls  in  preference  to  easing  the  main- 
sheet,  and  thus  keep  the  boat  going.  If  the  squall  be  very  heavy,  the 
foresheet  should  be  let  fly  so  as  to  bring  the  boat  head  to  wind  quickly. 
If  the  mainsheet  is  eased  off  much  the  boat  loses  way,  and  then  by  help 
of  her  foresail  may  take  off  against  her  helm  and  shove  her  nose  ashore ; 
80  easing  the  mainsheet  in  squalls  should  be  avoided,  if  possible,  when 
sailing  along  the  lee  bank  of  a  river  or  by  the  side  of  mud  or  sand  flats. 
Generally  the  boat  will  '^come  to''  quickly  enough  without  the  foresheet 
being  eased;  but,  if  the  squall  looks  to  have  much  weight  in  it,  ease 
the  sheet  and  luff  up  in  good  time ;  then  prepare  to  lower  the  mainsail,  if 
necessary. 

In  lowering  a  sail  in  squalls,  great  care  should  be  taken  to  spill 
the  sail  as  it  comes  down,  as,  if  it  fills  and  blows  out  in  bags,  it  may 
not  only  cause  trouble  in  handing  it,  but  upset  the  boat. 

Running  bsfobs  the  Wind  and  Sea. — Running  before  a  wind  and 
sea  in  a  small  boat  may  to  the  inexperienced  appear  a  very  simple 
and  safe  operation;  but,  in  reality,  it  is  a  very  dangerous  one,  and 
many  a  small  boat  has  been  lost  in  attempting  to  ''run  away''  from 
a  sea.  The  two  principal  dangers  wiU  arise  from  getting  by  the  lee 
and  broaching  to :  the  boat's  head  will  be  most  likely  to  fall  off  to 
leeward,  or  rather  her  stem  lift  to  windward,  as  a  wave  crest  passes 
underneath  her  bottom  from  astern.  But  with  equal  peril  she  might 
have  "broached  to"  as  the  wave  crest  lifted  her  bow;  the  boat's 
head  will  be  turned  towards  the  wind,  and  then,  if  she  be  not  well 
uiauaged,  she  will  get  broadside  on  to  the  waves,  and  the  next  roller 
will  almost  inevitably  swamp  her.  If  the  rig  be  mizen,  mainsail,  and 
f()lH^Milil|  the  misen  should  be  stowed  before  the  boat  is  put  before  the 


Seamanship.  191 


wind ;  the  lee  foresheet  should  be  belayed  slack,  and  the  weather  one  should 
be  led  aft.  As  the  boat  begins  to  fly  to,  haul  the  weather  foresheet  in,  and 
put  the  helm  up  5  but  very  frequently  the  helm  is  not  of  much  use  if  the 
boat  is  among  breakers  in  shallow  water,  as  she  will  be  carried  along  on 
the  back  of  a  comber.  Thus  it  very  frequently  happens  that  a  boat  that 
has  successfully  battled  with  the  waves  in  the  offing  comes  to  grief  as  she 
gets  among  the  surf  to  try  and  efPect  a  landing  or  to  run  over  a  bar  into 
harbour.  In  running  over  a  surf  an  oar  off  the  quarter  will  be  found  much 
more  effective  than  the  rudder  to  steer  with,  but  the  oar  should  always  have 
a  line  fetst  on  it,  and  it  should  be  belayed  to  the  gunwale,  in  case  it  has 
to  be  left  when  the  sail  requires  attention. 

A  small  boat,  if  there  is  much  wind,  and  especially  if  there  be  sea  as 
well,  should  never  be  run  dead  before  the  wind,  but  with  the  wind  a  little 
on  the  quarter ;  then  gybe  over,  and  run  on  the  other  tack,  to  make  the 
destination. 

In  gybing,  always  haul  the  boom  well  aboard  as  the  helm  is  put  up. 
As  the  wind  passes  from  dead  astern  and  comes  on  the  other  quarter, 
taking  the  boom  over,  shift  the  helm  promptly  and  prevent  the  vessel 
flying  to. 

OiHiSAL  Cautions. — Great  care  should  always  be  taken  when  passing 
under  the  lee  of  a  ship  at  anchor  or  other  large  object,  if  there  is  anything 
like  a  breeze,  as  when  the  boat  draws  clear  she  will  have  but  little  way  on, 
and  to  be  met  then  by  the  full  blast  of  the  breeze  will  cause  her  to  heel 
more  than  if  she  were  moving  at  her  best  speed ;  or,  if  she  has  to  go  under 
the  lee  of  a  passing  or  meeting  vessel,  she  will  equally  get  becalmed,  though 
not  for  so  long  a  time ;  she  will,  however,  get  the  breeze  again  much  more 
suddenly  than  if  the  passing  ship  had  been  at  anchor,  and  may  consequently 
be  knocked  down  more.  None  of  the  crew  of  a  boat  should  ever  sit  on  the 
gunwale  when  passing  under  the  lee  of  a  ship,  as  the  sudden  loss  of  wind 
will  bring  the  boat  upright,  and  so  much  weight  on  one  side  may  cause  the 
crew  to  be  pitched  into  the  water,  or  possibly,  if  the  boat  got  caught  aback 
as  she  heeled  to  windward,  she  might  capsize. 

The  first  best  thing  to  do  is  to  give  all  objects  such  a  wide  berth  that 
the  boat  cannot  be  becalmed  by  them.  If  the  boat  is  beating  to  windward, 
and  would  have  to  bear  up  very  much  to  clear  the  ship  at  anchor,  it  would 
he  better  to  make  a  board  and  weather  the  ship ;  this  can  also  be  done,  if 
managed  in  good  time,  to  weather  a  ship  that  is  meeting  the  boat,  i.e.,  is 
running  before  the  wind ;  but  a  boat  should  never  be  put  across  a  vessel 
unless  so  fer  ahead  as  to  render  collision  impossible.  If  in  the  attempt  to 
weather  a  ship  there  seems  a  doubt  about  doing  it,  do  not  commence 
squeezing  or  nipping ;  ramp  the  boat  along,  and  tack  or  bear  up  in  g<x>d 
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time  and  go  under  the  ship^s  stem  if  both  are  beatings  and  under  her  lee  if 
the  ship  is  free. 

If  there  be  no  choice^  and  the  small  boat  has  to  pass  under  the  lee  of 
the  ship^  then  have  the  mainsheet  cast  off  and  held  ready  and  clear  to  run 
out ;  if  the  boat  has  nearly  lost  her  way  before  she  gets  the  breeze  again 
she  will  scarcely  answer  her  helm  to  luff ;  and  if  she  is  knocked  down  to 
near  the  gunwhale  edge  let  the  sheet  fly  without  hesitation. 

If  the  passing  vessel  be  a  steamer  going  at  a  great  speedy  she  will 
leave  a  considerable  wash^  and  small  boats  should  avoid  this^  although  it  is 
the  delight  of  some  boat  sailers  to  get  into  it  and  ship  '^  green  water,^^  as 
they  love  to  call  it. 

If  the  boat  carries  lee  helm  trim  her  by  the  head  a  little^  or  if  the 
mainsheet  will  admit  of  it  harden  it  in  and  ease  the  foresheet  a  trifle ;  at  all 
events  so  manage  that  the  boat  carries  enough  weather  helm  to  fly  up  in 
the  wind  when  the  tiller  is  let  go.  If  a  boat  carries  lee  helm  she  may 
refuse  to  come  head  to  wind^  and  under  some  circumstances  this  might  be 
highly  dangerous. 

A  single  hand  should  never  attempt  to  row  and  sail  at  the  same  time ; 
if  occupied  with  rowing  he  cannot  attend  to  the  helm  and  sheets^  and  the 
prudent  course  would  be  to  lower  the  sail  and  propel  the  boat  entirely  by 
oars.  In  case  the  rig  includes  a  mizen  or  foresail^  one  or  both  could  be 
kept  setj  but  the  foresheet  should  be  belayed  so  that  a  slight  pull  on  the 
fall  will  release  it. 

The  crew  of  the  boat  should  invariably  sit  on  the  bottom  boards  on 
the  weather  side^  or  if  there  be  much  sea  amidships.  No  one  should  be 
allowed  to  climb  the  mast  if  the  boat  is  under  way^  as  the  weight  aloft 
might  capsize  her.  Nor  should  any  of  the  crew  stand  on  the  thwarts  so 
that  they  might  get  thrown  down  in  the  lee  side  of  the  boat  when  she 
lurched,  or  otherwise  imperU  her  safety. 

In  cases  where  the  mainsheet  leads  through  a  block,  through  a  bull's- 
eye,  through  a  thimble,  through  a  hole,  or  other  similar  arrangement,  the 
boat  sailer  should  ever  and  anon  cast  his  eye  on  the  &11  of  the  sheet  and 
see  that  there  are  no  turns  or  kinks  in  it.  If  the  &11  be  coiled  up,  see  that 
the  running  part  is  uppermost  and  the  end  underneath.  New  rope  and 
wet  rope  are  specially  liable  to  get  foul  turns  in  them.  It  will  also  be 
prudent  to  see  that  nothing  like  a  boat's  stretcher,  mop  handle,  thole  pin, 
or  bailer  lies  in  the  coil  of  a  &11  of  a  sheet. 

RiBFiNO. — In  reefing,  the  tack  and  sheet  should  always  be  shifted  to 
the  reef  cringles  before  the  foot  of  the  sail  is  rolled  up  and  the  points  tied. 
Always  roll  up  neatly  and  as  tightly  as  possible,  not  only  for  the  look 
of  the  thing,  but  because  otherwise  the  points  for  the  second  or  third  reef 
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maj  not  reach  in  case  they  are  required.     In  shaking  out  a  reef  always 
untie  the  points  and  loosen  the  foot  before  shifting  the  tack  and  sheet. 

Bowmo  IN  A  Su. — ^The  principal  thing  to  avoid  in  rowing  in  a  sea  is 
getting  broadside  on  to  the  waves ;  if  a  boat  gets  into  such  a  position  she 
may  roll  over  or  be  knocked  over  or  be  swamped.  If  possible,  row  head  to 
the  sea,  and  if  the  boat  is  carried  too  far  to  windward,  take  the  opportunity 
of  running  her  off  whenever  a  smooth  presents  itself.  In  running  before  the 
sea  the  boat  will  most  likely  show  a  tendency  to  broach-to,  and  so  get  into 
the  trough  of  the  sea  that  way,  this  tendency  must  be  instantly  checked. 
In  landing  on  a  beach  through  a  surf,  it  is  frequently  a  good  plan,  if  the  boat 
is  not  sharp  stemed,  to  row  her  in  bow  to  the  surf,  or  stem  first. 

In  boarding  a  vessel  that  is  under  way,  always  row  up  under  her  lee. 
In  boarding  a  vessel  at  anchor,  always  bring  the  boat's  head  up  to  the  tide, 
and  take  a  good  sweep  in  coming  alongside.  Give  the  order  "  In  bow  " 
when  about  fifty  yards  off,  and  "  Oars  *'  (the  order  for  the  men  to  toss  their 
oars  in),  so  that  the  boat  shoots  alongside  with  her  way  nearly  stopped. 
Avoid  if  possible  going  alongside  a  vessel  stem  on. 

As  a  rule  a  boat  should  always  be  beached  through  surf  with  her  sails 
atowedj  asj  if  she  got  broadside  on  among  the  breakers  with  sail  up  a 
capsixe  would  be  inevitable.  Upon  nearing  the  beach  on  a  flat  shore 
recollect  that  here  the  wave  water  itself  is  moving,  and  will  carry  the  boat 
along  until  it  finally  casts  her  up  on  the  beach  :  as  each  wave  overtakes  the 
boat  care  must  be  taken  that  it  does  not  twist  her  round  broadside  on. 

As  the  water  at  the  stem  may  be  moving  faster  than  that  at  the  bow, 
the  tendency  of  the  stem  wave  will  be  to  turn  the  boat  round  if  the  wave 
does  not  take  the  boat  fairly  end  on.  This  effect  of  the  overtaking  waves 
can  be  reduced  by  towing  something  astern — a  spar  broadside  on,  for 
instance,  made  fast  to  a  bridle — and  by  approaching  the  shore  stem  first, 
so  that  the  bow  is  presented  to  the  overtaking  waves. 

If  the  beach  is  a  steep  one  the  best  plan  is  to  row  in  as  hard  as 
possible,  choosing  at  last  as  the  moment  for  beaching  when  a  sea  begins  to 
break  and  pour  in  on  the  beach. 


CHAPTER   XIV. 
THE  GENERAL  MANAGEMENT  OF  A  YACHT. 


THE   OWNER,   MASTER,   MATE,   &c. 

Thbbb  is  no  code  of  regulations  for  the  discipline  of  a  yacht,  but  generally 
the  custom  of  the  merchant  service  is  observed.  The  master  is  not 
required  by  law  to  have  a  certificate  of  competency,  and  frequently  he 
is  only  capable  of  making  coasting  passages.  However,  many  masters 
of  large  vessels  are  skilful  navigators,  and  could  take  a  yacht  to  any 
part  of  the  globe.  The  chief  requisite  in  a  master  for  a  yacht,  whose 
cruising  does  not  extend  beyond  the  English  and  Irish  Channels,  is  that 
he  should  be  a  thorough  master  of  fore-and-aft  sailing,  and  that  he  should 
be  clean  and  tidy  in  his  habits,  able  to  enforce  cleanUness  and  tidiness 
in  the  crew,  have  perfect  command  over  the  crew,  and  carry  out  the 
owner^s  wishes  cheerfully  and  respectfully.  Most  yacht  masters  rise  from 
'^  before  the  mast  '^  after  they  have  served  a  season  or  two  as  mate  or 
second  mate,  and  generally  they  assume  their  new  station  with  a  full  appre- 
ciation of  its  consequence — that  is,  they  are  alive  to  the  serious  responsi- 
bility of  being  in  charge  of  a  vessel — ^take  her  about  with  a  caution  and 
patience  that  are  unceasing,  and  are  always  on  their  dignity  in  their 
intercourse  with  the  crew.  Some  men,  however,  appear  to  be  quite 
incapable  of  feeling  that  dignity,  and  at  one  moment  are  too  &miliar 
with  the  crew,  and  the  next  squabbling  with  them.  Such  a  man 
should  not  have  charge  of  a  yacht,  and  if  an  owner  wishes  to  cruise 
in  comfort  he  will  get  a  sailing  master  who,  above  all  things,  is  "  master 
of  the  crew,'^  conducts  himself  as  such,  and  is  observed  as  such. 

The  master  has  sole  control  on  board,  subject  of  course  to  the  wishes 
of  the  owner,  who  ought,  however,  never  to  have  occasion  to  interfere 
with  the  discipline  or  working  of  the  yacht.  If  the  owner  has  any 
fault  to  find  against  the  conduct,  whatever  its  nature,  of  any  member 
of  the  crew,  he  should  make  that  complaint  to  the  master ;  it  will  show 
the  master  that  he  is  responsible  for  the  discipline,  good  behaviour,  and 
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efficiency  of  the  crew,  and  the  crew  will  not  have  the  opportunity  of 
saying  they  do  not  know  who  is  master^  or  that  the  owner  is  master, 
and  that  the  titular  master  is  only  so  in  name.*  But  if  the  owner 
observea  any  misconduct  or  gross  inefficiency  on  the  part  of  any  member 
of  the  crew,  and  the  master  apparently  does  not  notice  it^  then  the 
owner  should  bring  the  master's  attention  to  it,  and,  if  necessary,  insist 
on  the  delinquent  being  discharged.  This  will  really  strengthen  the 
position  of  the  master,  and  inspire  him  to  take  command  of  the  crew, 
instead  of  being- content  with  a  kind  of  slovenly  discipline. 

The  owner  should  always  keep  up  a  kind  of  formality  in  addressing 
the  sailing  master,  and  address  him  as  Mr.  So-and-so,  and  not  as  Harry 
or  John,  as  the  case  may  be.  The  owner  in  this  way  can  do  a  great 
deal  towards  inspiring  the  crew  with  respect  for  the  master,  as,  if  it  is 
seen  that  the  owner  treats  the  master  with  a  flippant  familiarity,  the 
crew  will  do  so  too.  The  crew  should  always  address  the  master  as 
'^  Sir/'  and  not  in  an  ofQiand  way,  such  as  "  All  right,  skipper,^'  or  '^  All 
ready,  captain/' 

If  the  owner  wishes  any  work  done  on  board,  or  requires  the  gig 
or  boat,  he  should  tell  the  master  of  his  wishes  or  send  a  proper  message 
to  him,  and  not  issue  direct  orders  to  the  crew;  all  such  usurpations 
of  the  proper  duties  of  the  master  are  subversive  of  discipline,  and 
should  be  carefully  avoided.  If  the  owner  goes  on  shore  and  wishes 
the  boat  to  return  for  him,  he  should  give  the  orders  to  the  master; 
bnt  if  he  forgets  to  do  this  he  should  upon  landing  give  the  order  to 
the  coxswain,  whose  duty  it  will  be  to  repeat  the  order;  thus,  if  the 
owner  says,  '^  Come  for  me  at  half-past  four,''  the  coxswain  will  answer, 
"  Half -past  four,  sir,'*  to  show  that  he  understands  the  order. 

The  master  should  always  ship  the  crew,  and  generally  should  be 
allowed  to  ship  the  mate  as  well. 

The  mate,  like  the  master,  should  always  be  addressed  as  ^^Mr." 
alike  by  the  owner,  master,  and  crew.  When  the  master  is  on  deck 
the  mate's  place  is  forward,  and  he  superintends  the  setting  and  taking 
in  sails,  and  generally  sees  that  the  master's  orders  are  efficiently  carried 
out.  He  also  takes  charge  of  the  yacht's  rigging,  and  sees  that  all 
necessary  work  is  done  upon  it,  and  from  time  to  time  reports  the  con- 
dition of  the  rigging,  spars,  and  sails,  to  the  master. 

When  orders  are  given  to  get  under  way,  he  superintends  all  the 
necessary  preparations  for  getting  the  anchor  and  making  sail ;  so  also  in 
bringing  up,  he  prepares  for  taking  in  sail  and  letting  go  the  anchor. 

*  In  some  muUl  veMelB  the  owner  ia  aotnally  master,  and  then  he  deals  with  the  orew 
Hasueh. 
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When  the  master  is  below^  the  mate  goes  aft  and  takes  charge  of 
the  deck  and  issues  orders  as  if  he  were  the  master;  but^  although  it 
may  be  his  watch  on  deck^  he  does  not  make  any  serious  alteration  in 
the  vessels  course  or  shorten  or  set  sail,  or  reef  without  informing  the 
master  of  what  he  is  about  to  do.  Then  if  the  master  considers  it 
necessary,  he  goes  on  deck  himself,  and  perhaps  summons  his  watch 
from  below. 

The  boatswain  takes  charge  of  the  sail  room  and  ship's  chandler's 
stores,  sees  that  all  the  tackles,  spare  sails,  &c.,  are  properly  stowed 
and  in  good  order.  With  the  mate  he  superintends  the  washing  down, 
scrubbing,  cleaning  of  brass  work,  and  blacking  down  the  yacht  or 
rigging. 

The  coxswain  of  a  boat  has  to  see  that  she  is  kept  clean  and  in 
readiness  for  use,  rows  the  stroke  oar  when  passengers  are  in  her,  and 
takes  the  yoke  lines  when  only  the  crew.  The  coxswain  of  the  owner's 
gig  has  usually  one  shilling  or  so  a  week  extra  for  taking  charge  of  her, 
and  he,  as  before  said,  is  held  responsible  by  the  master  for  her  condition 
and  the  condition  of  everything  belonging  to  her. 


WATCHES,  BELLS,  THE  HELM,  THE  CREW. 

Watches. — The  master  is  always  in  charge  of  the  deck,  excepting 
when  long  passages  are  being  made;  then  watches  are  set.  The  master 
takes  the  starboard  watch,  and  the  mate  the  port  watch.  The  second 
m»te  is  in  the  master's  watch,  or,  if  no  second  mate,  the  boatswain. 
The  two  mates  generally  tell  the  men  off  into  their  respective  watches 
when  they  are  shipped.  If  the  yacht  is  short-handed  in  making  a 
passage,  the  steward  musters  in  the  master's  watch  and  the  cook  in  the 
mate's.  The  watches  are  usually  set  at  eight  o'clock  of  the  first  night 
at  sea,  and  the  master  take^  the  first  watch;  but  on  leaving  a  foreign 
port  for  home  the  mate  takes  the  first  watch.  Following  out  the  axiom 
that  the  '^  master  takes  the  ship  out,  but  *the  mate  brings  her  home," 
the  mate  has  charge  of  the  navigation  on  the  homeward  voyage,  if  he 
is  capable  of  the  duty,  the  master  superintending  only. 

When  a  yacht  is  in  harbour,  or  when  only  sailing  about  in  the  day- 
time and  bringing  up  at  night,  no  watches  are  kept,  and  the  whole  crew, 
including  master  and  mate  are  on  deck.  When  sailing  about  for  a  few 
hours  in  the  daytime  the  master  takes  sole  charge  of  working  the  yacht 
and  generally  steers.  He  issues  all  orders,  and  the  mate  sees  that  they 
are  carried  out.    Thus^  in  working  to  windward^  if  the  yacht  has  to  be 
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tacked,  the  master  says  "  Ready  about ! ''  The  mate  answers  "  All  ready^ 
sir."  The  master  then  puts  down  the  helm,  saying  "  Helm's-a-lee  !  ^' 
the  mate  answers  ''  Helm's-a-lee,  sir !  "  and  directs  the  crew  to  ease 
up  the  head  sheets  and  haul  them  aft  again  as  required.  When  the 
master  hails  with  ''  Beady  about/'  none  of  the  crew  should  bawl  out 
"All  right,  sir,"  or  answer  in  any  way  whatsoever,  but  if  the  mate 
is  not  on  deck,  the  second  mate  or  boatswain  should  take  his  place, 
answer  "  All  ready,  sir/'  and  see  that  the  head  sheets  are  worked  properly. 
The  master  will  see  that  the  aft  sheets  are  properly  worked.  With  a 
good  and  attentive  crew,  the  first  hail  of  "  Ready  about/'  or  even  a 
sign,  will  send  all  the  men  to  their  stations,  and  the  more  quietly  a 
yacht  can  be  worked  the  better  it  will  be  for  the  nerv^ea  of  the  passengers. 

In  making  long  cruising  passages  watches  are  set,  and  the  master 
and  mate  take  alternate  watches,  as  before  stated.  The  twenty-four 
honrs  are  divided  into  seven  watches  thus — five  of  four  hours  duration, 
and  two  of  two  hours,  the  latter  being  called  ''  dog  watches ''  and  always 
occur  between  four  and  eight  o'clock  in  the  afternoon.  The  object  of 
having  dog  watches  is  to  obtain  an  uneven  number,  as  otherwise  the 
same  men  would  always  be  on  duty  in  particular  watches.  During  the 
dog  watches — ^from  four  o'clock  to  eight — a  great  deal  of  liberty  is  allowed 
the  men,  and  the  watch  below  as  well  as  the  one  on  deck  do  their  own 
odd  jobs,  tell  yams,  sing,  and  generally  amuse  themselves  in  such  a  way 
as  is  consistent  with  the  good  working  of  the  yacht. 

Generally  when  going  to  sea  the  first  watch  is  set  at  eight  p.m., 
and  the  master  takes  that  watch.  Eight  bells  are  struck  and  the  port 
watch  retires  below.  At  twelve  o'clock  (midnight)  the  port  watch  is 
called  by  the  second  mate  or  boatswain  going  to  the  fore  hatch  or 
scuttle,  and  hailing  "  Port  watch  ahoy !  "  or  ''  Eight  bells  sleepers  !  " 
The  watch  below  should  answer  "  Ay,  ay ! "  turn  out  immediately,  and 
be  on  deck  in  five  minutes.  Any  lagging  is  regarded  as  very  bad 
form,  and  and  a  man  is  looked  upon  with  contempt  who  does  not  turn 
up  on  the  first  summons.  The  watch  lasts  from  twelve  to  four,  and  is 
termed  the  middle  watch.  At  four  a.m.  the  sleeping  watch  would  be 
called  in  the  same  way,  to  come  on  deck  and  take  the  morning  watch 
from  four  to  eight,  and  so  on  for  the  forenoon  watch,  afternoon  watch, 
the  "dog  watches,"  and  first  watch  again.  When  in  harbour,  or  at 
moorings,  an  ^'anchor  watch"  is  kept  by  one  man,  whose  spell  is  two 
hours,  the  port  and  starboard  watch  supplying  the  men  on  alternate 
nights.  This  watch  looks  out  for  any  dangers  that  a  yacht  may  be  in, 
summonses  the  watch  below  if  necessary,  and  strikes  the  bells. 

Bills. — ^As  a  rule,  "  Bells  "  are  only  struck  on  board  yachts  between 
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eight  in  the  evening  and  eight  in  the  morning,  but  in  large  yachts 
they  are  regularly  struck  all  through  the  twenty-four  hours,  whether 
the  yacht  is  at  sea  or  in  harbour. 

The  bells  are  struck  in  this  way :  one  stroke  (or  one  bell)  is  half- 
past  twelve;  two  strokes  struck  quickly  (or  two  bells)  one  o'clock;  two 
strokes  struck  quickly,  followed  by  one  (or  three  bells),  half-past  one;  a 
double  two  (or  four  bells)  two  o'clock ;  a  double  two  and  one  (or  five 
bells)  half -past  two ;  a  treble  two  (or  six  bells)  three  o'clock ;  a  treble  two 
and  one  (or  seven  bells)  half -past  three;  four  double  strokes  (or  eight 
bells)  four  o'clock.  Then  commences  one  bell  for  half-past  four,  two 
bells  for  five  o'clock,  and  so  on,  eight  bells  struck  every  four  hours. 

But  during  the  dog  watches  after  four  bells  have  been  struck  for 
six  o'clock,  one  bell  is  struck  for  half  past  six,  two  bells  for  seven 
o'clock,  three  bells  for  half-past  seven  and  eight  bells  again  for  eight 
o'clock. 

Helm. — ^When  watches  are  set  it  is  usual  for  one  of  the  crew  to 
steer,  and  not  the  master  or  mate.  Two  men  out  of  each  watch  are 
usually  selected  (generally  among  themselves)  to  steer,  who  are  known 
to  be  good  helmsmen.  Each  man  is  at  the  helm  for  two  hours,  and 
this  is  called  a  '^  trick."  When  the  time  has  expired  the  other  man 
goes  aft  as  four  bells  are  struck.  If  he  does  not  go  immediately  he  is 
reminded  by  the  hail  ^'  Spell  0 ! "  The  man  who  relieves  should  always, 
if  the  weather  will  permit,  come  aft  along  the  lee  side,  and,  crossing 
over  the  tiller,  from  the  lee  side  to  weather  side,  come  behind  the  other 
helmsman,  and  take  the  lines  out  of  his  hand  from  abaft. 

The  man,  as  he  gives  up  the  helm,  states  the  course  as  E.S.E.,  or 
'^Full  and  by,"  as  the  case  may  be.  It  is  the  duty  of  the  new  comer 
to  repeat  the  course,  to  show  that  he  understands  it,  and  the  officer  in 
charge  of  the  deck,  should  be  near  to  hear  that  the  course  is  correctly 
given.  The  relieved  man  retires  behind  the  other  one,  crosses  the  tiller, 
and  finds  his  way  forward  along  the  lee  side  of  the  yacht. 

If  the  officer  of  the  watch  requires  the  course  altered,  he  gives  the 
course  anew,  as  E.  by  S.,  or  *^keep  her  off,"  or  '^  bring  her  to,"  or 
*'no  more  away,"  &c.,  and  it  is  the  duty  of  the  man  at  the  helm,  to 
repeat  the  order  audibly,  to  show  that  he  understands  it.  In  bad 
weather,  it  is  usual  to  place  a  second  hand  at  the  helm,  and  then  the 
man  whose  trick  it  is,  stands  to  windward  of  the  tiller  with  the  weather 
tiller  line  in  his  hand,  and  the  other  to  leeward  with  the  lee  tiller  line. 
He  assists  in  pushing  the  tiller  to  windward,  or  hauling  it  to  leeward, 
as  occasion  requires.  Frequently  a  young  hand  is  given  a  spell  at  the 
helm  in  light  winds,  in  order  that  he  may  gain  a  knowledge  of  steering. 
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Thm  Cbxw. — ^Wten  an  order  is  given  to  any  member  of  the  crew 
by  the  master  or  the  mate,  such  as  '^  Ease  the  fore  sheet^^^  or  '^  Take  in 
the  slack  of  that  rope,''  it  is  the  duty  of  the  man  to  audibly  repeat 
the  order  to  show  tbat  he  understands  it>  as  '^  Ease  the  fore  sheets  sir/' 
&c.  While  the  crew  are  at  work,  or  during  the  watches  from  8  a.m. 
to  4  p.m.,  there  should  be  nothing  like  '' recreation ''  permitted  on  the 
fore  deck  or  in  the  forecastle,  but  the  men  should  go  about  their  work 
quietly,  never  converse  loudly,  nor  hail  one  another  from  one  end  of  the 
vessel  to  the  other.  All  orders  should  be  obeyed  instantly  and  cheer- 
fully, with  a  ready  response  or  a  cheery  "  Ay  ay,  sir  ! ''  Nothing  could  be 
worse  than  for  the  crew  when  an  order  is  given  to  sit  and  stare,  and  then  to 
leisurely  proceed  to  do  it  with  an  air  which  plainly  says,  '^  I  am  doing 
it,  bnt  yon  might  just  as  well  have  done  it  yourself/'  In  most  cases, 
in  working  the  yacht  the  master  should  give  the  order  to  the  mate,  who 
will  direct  the  particular  man  or  men  who  are  to  carry  out  the  order. 
As  before  said,  the  order  should  be  obeyed  with  alacrity;  if  it  is  not, 
it  will  appear  that  the  men  do  not  know  how  to  execute  it,  or  that  they 
are  so  stupid  that  they  do  not  understand  it,  or  that  they  are  such 
bad  sailors  that  they  do  not  know  that  a  seaman's  first  duty  is  ready 
obedience. 

Whenever  any  member  of  the  crew  shows  the  least  slackness  in 
executing  orders  or  in  any  way  neglects  the  ship's  work,  shows  symptoms 
of  insubordination,  indulges  in  mutinous  talk^  gives  insolent  or  even 
pert  answers,  he  should  be  instantly  warned  by  the  master  of  the  mistake 
he  has  made,  and  upon  the  second  offence  should  be  given  his  *'  discharge 
ticket."  If  a  seaman  obeys  all  orders  promptly  and  executes  them  con- 
scientiously, he  will  be  respected  by  the  master  and  other  officers ;  but 
if  he  is  doubtful  in  obedience  and  a  sloven  in  his  work,  the  master, 
very  properly,  will  have  a  contempt  for  him,  and  will  take  advantage 
of  the  first  opportunity  for  unshipping  him. 

The  master  should  take  every  precaution  to  prevent  drunkenness 
among  the  crew,  and  should  never  overlook  more  than  one  offence  in 
a  season.     This  rule  should  be  observed  with  great  strictness. 

Smoking  should  be  permitted  on  the  fore  deck  after  dinner  and 
during  the  dog  watches.  Smoking  should  not  be  permitted  at  other 
times,  nor  should  smoking  be  ever  pei*mitted  below. 

LIBERTY  MEN,  DISCIPLINE,  &c. 

As  a  rule,  there  is  very  much  more  difficulty  in  maintaining  discipline 
on  boardj  when   a  yacht   is   seldom   under  way.     The  yacht  is  in  such 
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thorough  order,  that  after  she  is  washed  down,  the  brass  work  cleaned,  and 

her  bides  "  chamoied,"  there  is  nothing  left  to  do,  except  perhaps  row  the 

owner  on  shore,  and  bring  him  off  again.      The  men  have  nothing  to  do  but 

eat  and   sleep,  and  as  they  cannot   be   doing  this  all  day,  there  comes  a 

longing  for  going  ashore.     The  master,  of   course,  has  to  be  asked  for 

'Miberty,"  and  if  he  refuses,  the  man  has  a  fit  of  sulks,  and  takes  the 

first    opportunity  of    being   insolent.     This   is   frequently   the   origin   of 

squabbling   on   board;   but,   on   the   other   hand,  sometimes   the   master 

allows  too  much  liberty,  and  almost  permits  the  crew  to  leave  and  rejoin 

the  vessel  when  they  please.      This  is  worse  than  no  liberty  at  all,  and 

usually  ends  with  the  men  who  stay  on  board  from  week's  end  to  week's 

end    abusing  those  who  are  everlastingly  on   shore,  and   the  result  is  a 

Kinilar  fo'c'sle  row.     The  best  plan  is  for  the  master,  directly  the  yacht 

is  in  commission,  to  have  some  system  about  liberty.     The  usual  plan  is 

for    the  crew   to    have    alternate    evenings   on    shore,    or   "  watch    and 

««tch  *'   if   circumstances   permit ;   starboard  watch    goes  on   shore   one 

ai^t,  and  port  watch  the  next. 

"    It  is  useless  to  tell  an  owner  that  he  should  not  keep  his  yacht  at 

for  weeks  at  a  stretch,  but  get  under  way  every  day ;  there  may 

^  a  wietv  of  reasons  why  he  does  not  want  to  get  under  way,  but  one 

L  »High,  and  that  is,  the  yacht  is  his  own,  and  he  need  only  get  under 

ken  he  chooses.    As  a  rule,  the  master  will  know  the  habits  of 

vl  and  onlv  engage  men  who  he   knows  can   stand  a  life  of 

oominnu^  idleness  and  confinement. 

A  ffiCAt  miny  complaints  aje  made  about  yachts'  crews,  and  some 

j^jjiings  baTe  been  said  against  them;    no  doubt  many  yacht 

^  Miv^ka^ia    sometimes  indolent,  sometimes  intemperate  and 

TT    •     thnr  habits,  Mid   frequently  show  an   extraordinary  spirit   of 

^L-i"  Now   we  are  not  inclined  to  wholly  blame   the   crews 

*•_  ™.    ^^  ^  'place,  they  are  almost  entirely  untutored  in  any- 

^  '"i.^tocipUne.  or  the  discipline  they  are  used  to  is  of  the  most 

""*  '•  there  is  no  restraint  on  their  habits,  and  if  they 

^  insubordination,  the  master,  perhaps  a«  ignorant 
Qoie  or  system  to  guide  him  in    restraining  it. 
AovsiAod  that  very  much  more  is  expected  from  a 
*i—      .^wiaw  of  the  mercantile  marine.    He  should 
ii  r^  -•'^    —^  a-tiwe  be  pleasant  in  his  manners,  and  be  as 

tii'  --^-^  '^^    *  "^  ^  ^^  conducted  as  a  highly  trained  man- 

Ij  .  _     ^      ..«e=iw  •*  ^^  ^  ^  seaman.    Now  all  that   is 

a:.  ..,  -'    ^  "^    .    ij^ie  should  be  a  thorough  seaman, 

heliu  ...  ..^rtt  -        -*'**^'^^  cadency 5   h»  ""^y   ^®  ***  ill-shapen   m 
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Caliban,  and  as  rough  in  his  manner,  and  dirty  in  his  person  as  a 
pitman,  but  no  one  will  complain  of  this.  He  is  kept  in  restraint  by 
very  severe  laws,  but  the  very  nature  of  the  characteristics  expected  in 
a  yacht  sailor  forbids  the  application  of  the  Merchant  Shipping  statutes 
to  him  in  their  integrity.  A  yacht  sailor  must  be  governed  by  quite  a 
different  hand,  and  in  a  large  measure  discipline  and  good  behaviour  on 
board  must  rest  with  the  moral  force  of  the  master  rather  than  with  any 
restraints  that  could  be  employed  under  the  Merchant  Shipping  Act. 
No  Act  of  Parliament  will  make  men  clean  in  their  persons,  polished  in 
their  manners,  or  shapely  in  their  forms;  and  a  master  in  seeking  these 
characteristics  in  a  crew  can  only  employ  the  means  adopted  for  such 
ends  in  a  household.  He  will  take  particular  care,  of  course,  that  the 
men  he  engages  are  seamen;  and  he  must  exercise  the  same  care  in 
seeing  that  they  are  men  who  have  the  other  qualifications  for  a  yacht 
sailor. 

We  hear  a  great  deal  about  men  saying  "  this  is  not  yacht  rules,"  and 
"  that  is  not  yacht  rules,"  but  if  the  seamen  venture  to  say  this  we  imme- 
diately think  that  the  master  does  not  know  what  "  yacht  rules "  are,  if 
there  be  any  such  rules.  We  have  already  shown  that  such  rules  as  there 
are  for  working  ship,  are  in  accordance  with  the  custom  of  the  Merchant 
Service,  and  should  be,  and  we  believe  are,  rigidly  observed.  The  other 
rules  for  the  good  conduct  and  personal  behaviour  of  the  men  must  rest 
entirely  with  the  master ;  if  he  has  the  moral  force  necessary  to  govern  men 
he  will  have  a  happy  and  orderly  yacht^s  crew;  if  he  has  not,  and 
attempts  to  supply  the  deficiency  by  the  application  of  statutes  that  were 
intended  for  quite  a  different  condition  of  things  he  will  always  be  master 
of  a  bad  crew. 

Masters  as  a  rule  have  that  necessary  moral  force,  and  the  very  fact 
that  most  of  them  rise  from  *'  before  the  mast "  is  evidence  of  this.  And 
this  brings  us  face  to  face  with  the  fact  that  yacht  sailors,  taken  as  a  whole, 
are  not  the  ungovernable  and  ill-assorted  lot  of  men  that  we  are  sometimes 
asked  to  believe ;  and  most  masters  exhibit  a  wonderful  tact  in  maintaining 
what  is  not  so  much  discipline  as  a  ready  compliance  and  respectful 
demeanour. 


WAGES  OF  THE  CREW— CLOTHES— GENERAL  EXPENSES. 

The  expenses  of  yachting  is  largely  governed  by  the  number  of  hands 
employed,  and  the  magnitude  of  this  part  of  the  necessary  expenditure  can 
be  calculated  from  what  follows. 
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It  is  usual  to  pay  the  master  of  a  yacht  by  the  year,  and  the  wages 
vary  according  to  the  size  of  the  yacht  and  the  qualifications  sought. 
Thus,  the  master  of  a  10-tonner  may  only  have  50Z.  a  year,  whilst  one  in 
charge  of  a  100-tonner  may  have  lOOZ.,  and  one  in  charge  of  a  300-tonner 
as  much  as  200Z.  Again,  if  a  master  for  a  racing  yacht  is  required,  very 
nearly  as  much  will  have  to  be  paid  for  one  to  take  charge  of  a  40-tonner 
as  for  one  of  200-tons.  Again,  sometimes  a  master  is  paid  21.  or  21.  10«.  a 
week  whilst  the  yacht  is  in  commission,  and  10^.  per  week  whilst  she  is 
laid  up;  when  such  is  the  rule  the  master  does  not  always  keep  charge 
of  the  yacht  whilst  she  is  laid  up,  but  the  owner  pays  a  trifling  sum  per 
week — ranging  from  bs.  to  lOa. — to  a  shipkeeper  who  may  be  an  agent 
who  undertakes  such  work,  or  a  yacht  sailor;  but  the  most  satis&ctory 
plan  would  appear  to  be  to  pay  the  master  by  the  year,  and  make  him 
live  near  the  place  where  the  yacht  is  laid  up. 

The  remainder  of  the  crew  will  be  paid  as  follows — ^from  the  time  they 
are  engaged  commencing  to  fit  out  the  yacht  until  she  is  laid  up : — 


£  a,  d. 

Mate per  week    1  15  0 

Bofttflwain    „           18  0 

Steward    ..           1  15  0 


»> 


£  8.    d. 

Cook per  week    1  15    0 

Seaman 15    0 


If 


The  master,  mate,  cook  and  steward,  usually  Uve  at  the  expense  of  the 
owner,  and  if  a  table  is  not  kept  for  them  they  are  paid  board  wages  of  12^. 
each  per  week. 

The  seamen  find  their  own  provisions. 

Often  Is.  per  week  is  kept  back  from  the  seamen's  wages  as  conduct 
money,  and  if  either  commits  an  offence  duiing  the  week  the  Is.  is  stopped  ; 
the  fine  however  is  seldom  inflicted,  as  few  masters  have  the  courage  to 
enforce  it. 

The  coxswain  of  the  gig  is  usually  given  Is.  per  week  more  than  the 
other  men,  as  before  stated.  The  ^'  dinghy  man  "  whose  duty  it  is  to  row 
the  steward  ashore,  &c.,  for  marketing,  and  to  fetch  letters  off,  and 
generally  to  do  the  canying  to  and  fro,  also  has  Is.  per  week  extra.  In 
racing  yachts  the  masthead  man  is  sometimes  paid  Is.  per  week  extra. 

The  steward  and  cook  sometimes  have  more  than  the  wages  given 
above,  and  sometimes  less.  In  large  yachts  where  a  second  steward  is 
carried,  the  wages  given  to  a  good  steward  are  perhaps  as  much  as  21. 
The  second  steward's  wages  will  vary  from.  12.  to  12.  10s.  according  to 
whether  he  is  a  man  or  a  boy,  and  to  his  efficiency. 

We  have  known  a  professed  cook  to  receive  as  much  as  5Z.  per  week, 
bat  generally  a  sufficiently  good  cook  can  be  obtained  for  12.  10s.  or 
12.  lbs.     It  is  a  common  practice  in  yachts  of  70  tons  and  under  to  have 
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a  steward  who  can  cook  as  well;  in  which  case  the  ''cook''  is  dis- 
pensed with.  One  of  the  fore  deck  hands  acts  as  cook  for  the  forecastle^ 
and  assists  the  steward  at  times  in  the  caboose. 

The  clothes  given  to  the  crews  are  usually  as  follows :  "^ 


Mabtbb.  £  a.    d, 

2  bliw  doth  raitB    8    8    0 


£  8,    d. 
1  neckerohiof  0    5    0 


1  oloth  oip  and  gold  band 110,   leap 0    5    0 


1  ailk  neokeroliief  0    6    0 

1  pair  oaiiTM  shoes    0    7    6 

1  psir  leather  shoes    0  15    0 


2  pairs  of  shoes  12    6 

8  19     6 
Cook. 

SimilAT  to  Steward. 


10  17  6 
Mate. 

1  bhie  doth  «ut 4    4  0  s,^^, 

1  pair  pflot  trousers  1     1  0  ,   ^  ^     ^^^^  ^^^„  1     1 

Ifrodc 0  10  6         *^   * 


leap     ...       0     5    0      J  ^^^^  0  10 

1  neokerohief ..     0    5    0  I  o  _,.rx- j_.i.  * i.-  a  io 

2  pairs  of  shoes 12    6 


0 

2  pairs  of  white  daok  trousers 0  10    6 

0 

2  white  duck  frocks    0  12    0 

loap     0    5    0 

7    g    0  ,  1  red  cap 0    16 

Boatswain.  Istrawhat 0    4    0 

Similar  tn  M  tA  1  hat  or  cap  riband     0     10 

1  neckerchief  0    5    0 

1  pair  canyas  shoes    0    7    6 

,^,       ,  ..      .     *™^^*^-  1  pair  leather  shoes    0  10    0 

1  blue  doth  suit 4    4    0  

Isergesuit 3    3    0  4    7    6 

Sometimes  the  master  is  given  only  one  suit  of  blue  cloth. 

If  white  duck  suits  are  not  given  to  the  men,  it  is  usual  to  give  them 
a  dongaree  suit  of  blue  linen  to  do  their  rough  work  in,  and  an  extra  pair 
of  pilot  trousers. 

Very  frequently,  especially  in  small  yachts,  only  one  suit  is  given  all 
round,  with  one  pair  of  shoes.  Thus  the  crew's  outfit  largely  depends  upon 
what  the  owner  considers  it  necessary  to  give  them. 

It  has  been  established  over  and  over  again  in  law  courts,  that  the 
clothes  are  a  livery  and  belong  to  the  owner,  but  it  is  the  custom  to  allow 
the  men  to  take  them  away  when  the  yacht  is  paid  off.  If  a  seaman  is 
discharged  for  misconduct  his  clothes  are  retained.  If  he  takes  them  away 
he  can  be  sued  for  the  value  of  them  in  the  County  Court. 

It  would  of  course  be  impossible  to  estimate  what  the  exact  expenses 
of  yachting  would  be  apart  from  those  enumerated,  as  so  much  depends 
upon  the  owner  himself  and  how  he  likes  the  yacht  ''  kept  up.''  Also  a 
great  deal  depends  upon  the  sailing  master,  as  no  doubt  the  custom  of  ship 
chandlers  to  pay  commissions  greatly  influences  unscrupulous  masters  in 

*  The  number  of  hands  carried  by  yaoht?  of  different  tonnages  will   be  fonnd  set  forth  in  a 
table  in  the  dncceeding  ubaptor  on  Yacht  Kacinif. 
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"  making  bills/'  Roughly  the  expenses,  exclusive  of  those  incidental  to 
the  crew  as  already  enumerated,  can  be  set  down  at  6Z.  per  ton,  assuming 
the  yacht  to  be  five  months  in  commission  from  the  day  she  commenced  to 
fit  out  to  the  day  she  laid  up.     These  expenses  would  be  (applied  to  a  yacht 

of  60  tons)  made  up  as  follows : 

£  s.  d. 

Interest  on  je2000  100  0  0 

Insoranoe 50  0  0 

Annual  depreciation    60  0  0 

Repairs  and  renewal  of  hull,  taking  an  annoal  average  of  5  years    70  0  0 

Renewal  of  sails  and  rigging,  taking  an  annnal  ayerage  of  5  years 60  0  0 

Ship  Chandlers'  stores,  oil,  paint,  Tarnish,  bmahee,  charts,  flags,  coke,  Ac.  50  0  0 

Hire  of  store    10  0  0 

400    0    0' 

The  above  expenses  would  not  vary  much  whether  the  yacht  were  out 

four  months  or  six  months. 

The  crew  expenses  would  be  as  follows : 

je   s.  d. 

Sailing  Master,  per  annnm    70  0  0 

Mate  20  weeks 35  0  0 

Steward  ditto  35  0  0 

Four  seamen  ditto  100  0  0 

aothes 45  0  0 

Board  wages    36  0  0 

821    0    0 


CHAPTER    XV. 
YACHT  RACING. 


On  of  the  principal  causes  of  success  in  yacht  racing  is  that  of  being 
"  always  ready ; "  ready  with  the  entry,  ready  with  the  vessel  whether  she 
requires  copper  scrubbed  or  trim  altered,  ready  with  the  sails  and  gear, 
ready  with  the  instructions,  ready  in  getting  into  a  berth,  ready  to  start, 
ready  for  every  shift  of  canvas,  ready  for  every  evolution  in  sailing,  and 
ready  to  receive  the  first  gun  at  the  finish.  Therefore,  always  be  ready  and 
never  be  above  being  prepared.  The  experienced  racing  man  knows  that 
if  he  is  prepared  with  his  spinnaker,  and  another  man  is  not,  after  bearing 
up  round  a  mark,  that  an  enormous  advantage  will  be  gained.  Or  in 
hauling  round  a  mark  if  he  has  got  everything  in  time  made  snug,  and 
sheets  laid  along  and  manned  ready  for  rallying  aft,  and  another  man  has 
to  luff  round  with  everything  adrift  on  deck,  and  the  boom  off  the  quarter, 
his  vessel  will  get  a  quarter  of  a  mile  out  on  the  weather  of  the  sloven  before 
the  latter  has  got  his  boom  aboard  or  jib  sheets  in.  If  proper  preparation 
is  made  for  every  shift  of  canvas  or  manoeuvre  in  sailing,  the  vessel  will  be 
worked  as  if  all  the  gear  and  sails  were  parts  of  machinery,  but  if  no  pre- 
parations are  made,  everything  will  be  in  confusion  on  board ;  there  will  be 
shouting  and  bawling  and  running  about,  sails  sent  up  head  downwards, 
sheets  and  halyards  bent  on  foul,  or  fouled  among  the  numberless  coils  of 
ropes  on  deck,  the  crew  will  be  distracted,  the  sailing  master  hoarse  and 
furious,  and  the  owner  mortified  to  see  such  an  utter  want  of  discipline  and 
system  on  board  his  vessel.  On  the  other  hand,  if  everything  is  ready 
beforehand,  the  crew  will  understand  exactly  what  they  have  to  do,  each 
man  will  fulfil  his  task  with  a  cool  head  and  ready  hand,  the  sailing  master 
wiD  be  tranquil  and  manage  the  vessel  cleverly,  and  the  owner  will  be 
delighted,  and  think  that  half  the  pleasure  of  match  sailing  is  in  seeing  a 
good  crew,  who  know  their  work,  set  about  it  in  a  seamanlike  and  syste- 
matic manner.  There  must  be  no  shirking ;  whatever  a  man  is  set  to  do, 
he  must  do  thoroughly,  and  with  a  will ;  if  he  does  not  do  this  he  should  be 
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nnsliipped  without  compunction^  as  one  lazy,  slovenly^  or  half-hearted  hand 
on  board  will  spoil  three  good  ones. 

Now  everyone  knows  that  there  are  various  things  to  be  done  in  yacht 
sailing  at  one  and  the  same  time,  and  it  will  be  patent  that  it  is  desirable 
that  each  thing  should  be  done  by  the  same  hands  each  time,  if  possible. 
Nothing  looks  worse  on  board  a  racing  yacht  if  when  such  a  simple  order 
as  '^  check  the  foresheet  a  trifle/'  a  half  a  dozen  men  or  so  jump  up  and 
rush  into  the  lee  bow,  when  one  of  the  crew  could  have  quietly  executed 
the  order.  On  the  other  hand  it  shows  a  worse  spirit  if  the  men  begin 
talking  among  themselves  as  to  who  shall  go  to  do  it ;  but  if  one  hand  is 
told  off  as  the  foresheet  man,  he  will  know  that  he  has  to  check  the  sheet, 
and  if  the  sheet  has  to  be  got  in  instead  of  eased,  the  mate  will  send 
another  hand  or  more  to  help.  For  the  more  important  stations  men  always 
are  told  off ;  thus  one  hand  is  always  selected  for  masthead-man,  bowsprit- 
end-man,  &c. ;  and  so  far  as  the  number  of  the  crew  will  admit,  there 
should  be  a  just  and  effective  division  of  labour. 


CREWS. 

Under  the  Y.R.A.  rules,  there  is  no  restriction  as  to  the  number  of 
hands  a  yacht  may  carry  in  a  match,  and  this  plan  is  found  to  work  best, 
as  no  sailing  master  will  carry  more  hands  than  are  absolutely  necessary, 
and  if  crews  were  limited,  sails  must  be  limited  also,  or  a  yacht  would  be 
frequently  short  handed.  The  only  argument  used  in  &vour  of  limiting 
hands,  is  that  a  man  with  a  lot  of  money  and  a  disposition  to  spend  it, 
would,  by  carrying  a  number  of  hands,  get  an  advantage  over  a  man  with 
less  money  or  differently  disposed  about  spending  it.  The  plain  answer 
to  this  is  that  no  sailing  master  ever  dreams  of  carrying  more  than  the 
necessary  number  of  hands,  and  every  yacht  should  be  allowed  to  carry  that 
number. 

Attempts  have  been  made  to  lay  down  a  rule  for  so  many  hands  for  so 
many  units  of  a  yacht's  tonnage,  but  any  such  rule  fails,  for  the  reason  that 
although  one  man  to  every  5  tons  may  be  a  good  proportion  for  a  yacht  of 
100  tons,  yet  one  man  would  not  be  suflScient  for  a  5-tonner.  For  match 
sailing,  the  following  table  will  be  found  to  accord  pretty  regularly  with 
practice.  The  numbers  include  master,  mate,  and  boatswain,  but  not  pilot, 
cook,  or  steward. 
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SiMOf 

Tadit 

Ordinary 
Grew* 

of  nudDg 
yaoht 

Extra 
Handa. 

Total 
Badzitf 
Grew. 

Extra 

Hands, 

Amatears. 

Total 

with 

Amatears. 

Grew  of  . 
Groiaing  ' 
Yacht.* 

6 

1 

8 

4 

4 

5 

1 
1 

10 

2 

3 

5 

5 

7 

2 

15 

2 

4 

6 

7 

9 

2 

20 

3 

5 

8 

8 

11 

3 

40 

5 

5 

10 

9 

14 

5 

60 

7 

5 

12 

10 

17 

6 

75 

8 

6 

14 

— 

— 

7 

100 

10 

8 

18 

— 

8 

125 

11 

9 

20 

-^ 

— 

9 

150 

12 

10 

22 

— 

— 

10 

175 

13 

11 

24 

— 

11 

200 

14 

12 

26 

— . 

-— 

12 

225 

15 

18 

28 

— 

— i 

13 

250 

16 

14 

SO 

— 

^ 

14 

275 

17 

15 

32 

— 

— . 

15 

800 

18 

16 

34 

— 

16 

*  Cook  and  Bteward  not  inolnded. 


The  number  of  the  ordinary  standing  crew  given  for  a  racing 
yacht  is  somewhat  in  excess  of  what  a  cruising  yacht  would  carry,  but 
as  the  spars,  sails^  and  gear  of  a  racing  yacht  are  so  much  heavier,  the 
crews  must  be  heavier  also. 

For  racing  it  will  not  matter  what  the  rig  is,  whether  cutter, 
schooner,  or  yawl,  the  same  number  of  hands  will  be  required.  In  a 
cutter,  the  sails,  spars,  and  gear  are  heavier  to  handle  than  in  a  schooner, 
or  yawl  of  similar  tonnage,  on  the  other  hand,  the  number  of  sails  and 
the  extra  gear  of  a  schooner  or  yawl  require  more  hands. 

A  sailing  master  will  generally  endeavour  to  make  up  a  crew  from 
men  who  have  been  in  a  racing  yacht  before;  this  of  course  cannot 
always  be  done,  and  it  follows  that  somebody  must  ship  the  green  hands. 
However,  excepting  the  circumstance  that  a  hand  who  has  been  in  a 
racing  yacht  is  already  "proved  and  rated,*'  there  is  no  disadvantage 
in  having  one  or  two  green  hands,  as  a  couple  of  matches  will  make 
them  perfect,  if  they  have  been  trained  as  good  yacht  sailors  in  other 
respects.  Men  widely  differ  in  their  smartness  and  in  their  habits;  and 
a  man  may  be  tolerated  in  spite  of  his  moral  delinquencies  and  faults 
of  temper,  because  he  is  a  very  smart  seaman,  but  a  sloven  should  be 
given  a  very  wide  berth,  as  he  will  not  only  be  offensive  to  the  rest 
of  the  crew,  but  in  all  probability  no  seaman.  As  a  rule,  the  smartest 
men  are  the  most  cleanly  in  their  habits,  the  most  prompt  in  doing 
their  work,  and  in  obeying  orders,  and  the  most  satisfied,  not  to  say 
proud,  of  their  lot.  On  the  other  hand,  a  sloven  is  dirty  in  his  habits, 
indolent,  slow  in  obeying  orders,  and  an  inveterate  grumbler.  He 
quarrels  with  the  catering,  with  the  work  he  has  to  do^  with  the  liberty 
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he  gets,  and  with  the  places  he  visits.  Such  a  man  should  find  no 
berth  in  a  racing  yacht^  and  if  a  sailing-master  unfortunately  ships 
such  a  creature^  and  does  not  instantly  unship  him  when  his  character 
is  patent,  that  sailing-master  will  not  be  doing  his  duty  to  the  owner, 
to  himself,  or  to  the  rest  of  the  crew.  It  is  frequently  said  that  the 
men  who  come  from  this  place,  or  that  place,  are  better  or  smarter 
than  others;  but  this  is  entirely  a  mistake.  Oood  Cowes  men  are  as 
good  as  good  Southampton  men;  good  Colne  men  are  as  good  as  either; 
and  as  there  is  no  difEerence  in  the  degrees  of  worth  of  the  men,  so 
is  there  no  difference  in  the  degrees  of  their  badness.  At  Cowes,  or 
Southampton,  if  a  man  is  shipped  who  has  never  been  in  a  yacht 
before,  the  probability  is,  that  he  will  be  no  seaman  at  all.  If  such  a 
one  is  shipped  from  the  Colne,  the  probability  is  that  he  will  know  a 
great  deal  about  seamanship  as  represented  by  a  smacksman,  but  he 
will  be  a  rough  hand,  and  if  he  has  to  work  upon  rigging,  or  in  any 
way  assist  in^  fitting  out,  his  work  will  be  rough ;  his  manner  will 
probably  be  rough  also ;  he  will  handle  things  roughly,  and  may  possibly 
have  a  perpetual  desire  to  smoke,  and  perhaps  will  expectorate  on  the 
deck,  and  show  a  partiality  for  the  after  part  of  the  vessel.  This  man 
will  never  much  improve  in  his  habits,  but  he  will  be  good  at  hauling, 
good  at  belaying,  good  at  reefing,  and  good  and  trustworthy  in  bad 
weather. 

The  cost  of  yacht  racing  is  very  important,  and  of  course,  so  far 
as  crew  expenses  go,  will  depend  upon  the  number  of  matches  sailed. 
The  other  expenses,  which  relate  to  the  hull,  sails,  spars,  and  rigging, 
can  be  put  down  at  from  50  per  cent,  to  60  per  cent,  greater  than 
those  for  the  cruising  yacht.  The  crew  expenses  will  also  be  a  heavy 
item,  as  the  number  will  not  only  be  greater,  but  there  will  be  the 
extra  money,  and  food  and  drink  on  racing  days.  In  most  yachts,  the 
practice  is  to  give  the  men  meat,  bread,  and  beer  (or,  on  wet  cold  days, 
rum),  on  the  days  when  matches  are  sailed ;  no  doubt  this  practice  is 
in  much  favour  among  the  crews,  as  frequently  enough  food  is  left  to 
supply  the  mess  another  day.  However,  a  fashion  has  been  introduced 
of  paying  the  men  half-a-crown  extra  for  racing  days,  and  making 
them  find  themselves  in  food  and  drink.  This  greatly  simplifies  the 
accounts,  and  prevents  the  owner's  good  nature,  or  inexhaustible  means 
being  imposed  upon. 

The  expenses  of  a  10-tonner  will  serve  to  show  the  nature  and  extent 
of  the  cost  of  yacht  racing.  It  will  be  assumed  that  she  commences  to  fit 
out  on  the  Ist  of  May,  and  is  laid  up  on  the  80th  of  September,  therefore 
that  she  is  in  commission  twenty-two  weeks. 
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EzFunuB  or  a  Bacing  Tin-Toknxb. 

JB  f.  d. 

Safling  nuMter  (per  •onnm)  ^ 50  0  0 

One  SauiMn,  iwen^-two  weeks,  at  26s 28  12  0 

Clotlies  f or  maater  and  man  10  10  0 

Three  extra  men  for  twenty  matohee,  10s.  each 30  0  0 

Whining  money  for  the  eame,  for  (say)  ten  matches,  another  10s.  each...  15  0  0 

Food  and  drink  for  forty  matches,  twenty  sailed  with  amatenr  and  twenty 

with  paid  orew,  abont  11.  per  match    40  0  0 

Winning  money  to  master  and  man  for  (say)  twenty  matches,  12.  each  ...  40  0  0 

Losing  money  for  the  same,  for  twenty  matches,  10s.  each 20  0  0 

Pilot  for  thirty  of  the  matches  sailed,  at  2Z.  a  match    60  0  0 

Entnmoefees  20  0  0 

New  mainsail  •    26  0  0 

Fitting  ont  expenses  20  0  0 

Ship  Chandler 10  0  0 

Store 10  0  0 

Hanling  np  and  lannohing 15  0  0 

Insnranoe 20  0  0 


je415    2     0 

As  a  set  off  to  these  expenses^  there  will  be^  of  course^  the  prizen^ 
which  would  probably  amount  to  200/.  But  even  deducting  this,  it  will 
be  seen  that  racing  a  10-tonner  is  a  very  expensive  amusement. 

Of  course^  these  expenses  could  be  very  greatly  reduced.  In  the 
first  place^  no  more  than  twenty  matches  need  be  sailed ;  next,  amateur 
crews  might  be  more  often  made  use  of;  a  pilot  need  not  bo  had  so 
often  if  the  owner  or  his  master,  or  one  of  the  owner's  friends  is  well 
acquainted  with  the  waters  in  which  the  matches  are  sailed;  and  a  new 
mainsail  need  only  be  had  every  other  year.  However,  if  forty  matches 
were  sailed  in  one  season,  a  new  mainsail  would  be  almost  a  necessity. 
The  expenses  of  a  15-tonner  will  not  greatly  exceed  that  of  a  10-tonner, 
and  the  general  cost  of  keeping  one,  irrespective  of  racing,  will  not  be 
much  in  excess  of  the  smaller  vessel.  But  in  a  20-tonner,  although 
two  hands  might  very  well  manage  her,  the  sailing  master  takes  the 
form  of  a  regular  "skipper.'*  In  a  10  or  15-tonner,  the  master  works 
just  as  the  man  does;  turns  out  at  six  o'clock  to  scrub  down,  takes 
his  turn  with  the  other  hand  at  every  kind  of  work  and  liberty.  In  a 
20-tonner,  the  skipper  does  not  show  on  dock  until  after  breakfast,  and 
his  greatest  exertion  is  usually  steering  the  vessel  and  talking  to  the 
owner,  the  same  as  it  is  on  board  of  other  large  yachts. 

With  regard  to  one  branch  of  the  expenses  enumerated,  that  of 
"racing  money"  or  the  extra  money  given  to  crows  on  racing  days,  has 
long  formed  a  vexed  question.  Formerly  it  was  11.  all  round  and  51,  for 
the  skipper,  but  during  the  last  quarter  of  a  century,  the  practice  has 
sprung  up   of   giving  the  men   10«.  for  racing  and   losing,  and  II.   for 

*  The  old  mainsail  will  about  pay  for  other  new  sails,  repairs  to  sails,  Ao. 
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racing  and  winning.  The  sailing  master  is  rewarded  by  a  per  centage 
on  the  nominal  amount  won  (generally  5  per  cent.).  It  need  scarcely 
be  said  that  the  yachts  which  observe  this  arrangement,  are  more  in 
favour  among  the  men  than  those  which  only  give  the  II.  for  winning, 
and  the  result  is  that  those  who  ship  in  the  latter  have  a  standing 
grievance  unless  a  prize  is  won  for  every  start.  Occasionally  an  owner 
who  has  no  knowledge  of  the  customs  of  yacht  racing  appears  to  place 
an  undue  value  upon  the  exertions  of  a  crew,  and  when  victory  is  secured 
rewards  the  sailing  master  and  crew  out  of  all  proportion  to  their  services. 
The  answer  may  perhaps  be  made  that  the  importance  of  the  services  is 
proportional  to  the  desire  of  the  owner  to  win;  this  may  be  so,  but  the 
practical  effect  of  such  excessive  liberality  on  sailing  masters  and  crew,  is 
to  make  the  former  foolishly  vain  and  presumptuous,  and  the  crew  insolent 
and  indifferent  about  everything  but  racing.  Fortunately  this  evil  appears 
to  work  its  own  cure,  as  the  owner  soon  finds  that  instead  of  winning 
more  prizes  by  paying  liberally  or  foolishly,  he  wins  less  and  finds  that 
his  vessel  and  crew  are  hated  with  undisguised  zest  by  the  crews  of  all 
other  vessels. 

If  racing  money  is  given  at  all,  the  11.  for  winning  and  nothing  for 
losing  system  does  not  seem  just.  A  vessel  cannot  win  by  the  exertion  of 
the  crew  alone,  and  if  she  could,  it  may  be  taken  for  granted  that  the 
crews  would  exert  themselves  to  the  utmost  without  the  stimulus  of  extra 
pay.  A  yacht's  success  depends  upon  her  excellence  as  compared  with 
the  excellence  of  other  vessels,  upon  her  canvas,  upon  her  sailing  master 
and  crew,  and  upon  the  varying  fortune  of  wind.  It  therefore  does  not 
seem  just  that  if  a  crew  exert  themselves  to  the  utmost  and  lose,  that 
they  should  have  nothing,  whereas  if  they  had  won,  a  douceur  of  IZ.  to 
each  man  would  have  been  given.  It  may  be  argued  that  many  owners 
would  not  race  if  they  had  to  pay  10«.  losing  money,  because  they  know 
that  their  vessels  are  not  so  good  as  some  others,  and  therefore  that  their 
chances  of  winning  are  more  remote.  This  may  justify  the  owner  in  not 
racing,  but  it  is  hardly  fair  to  the  crew  if  he  does  race.  If  the  11.  winning 
money  is  fairly  earned,  the  10^.  losing  money  is  equally  well  earned,  and 
the  difference  of  10«.  between  the  two  douceurs  is  quite  sufficient  to  keep  up 
the  desire  to  win.  But  there  is  still  another  very  strong  argument  to  be 
advanced  on  behalf  of  the  10«.  losing  money  plan.  The  extra  men  get 
10«.  for  coming  on  board  to  race,  and  if  these  men  are  given  10s.  besides 
their  ordinary  day's  pay  to  come  out  of  a  strange  vessel,  it  certainly  is  no 
more  than  just  that  the  regular  crew  of  the  yacht  should  have  lOs.  besides 
their  day's  pay  as  well.  The  extra  men  have  comparatively  little  work  to 
do  beyond  the  pulling  and  hauling  during  the  race^  but  the  regular  crew  of 
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the  yacht  have  most  likely  a  hard  day's  work  before  the  race^  and  a  harder 
one  after  the  race.  It  is  not  the  fact  that  the  work  is  no  harder  on  board 
a  racing  yacht  than  on  board  a  cruiser ;  in  reality  there  is  no  comparing 
the  two,  and  the  life  on  board  a  cruiser  is  ease^  luxury,  and  indolence, 
compared  with  the  worry,  discomfort,  and  work  on  board  a  racing  yacht. 
We  therefore  think  that  the  general  practice  of  giving  racing  money  is  a 
just  one,  and  that  it  should  be  apportioned  as  follows :  1 L  for  racing  and 
winning  first  prize,  15*.  for  racing  and  winning  second  prize,  and  10^.  for 
racing  and  winning  no  prize.  If  the  losing  money  is  not  given,  only  lOs. 
should  be  grven  for  winning. 


MANAGEMENT  OF   MATCHES. 

The  first  rule  of  the  Yacht  Racing  Association,*  is  that  ''  all  races  and 
all  yachts  sailing  therein,  shall  be  under  the  direction  of  the  flag  officers  or 
sailing  committee  of  the  club  under  whose  auspices  the  races  are  being 
sailed.''  All  matches  are  to  be  subject  to  their  approval,  and  they  have 
the  power  to  settle  all  disputes,  and  their  decision  is  to  be  flnal,  but  they 
may  "  upon  the  application  of  the  parties  interested,  or  otherwise,  refer  the 
questions  at  issue  for  the  decision  of  the  council ;"  but  there  can  be  no 
appeal  from  the  decision  of  the  flag  officers  of  a  club,  or  sailing  committee 
to  the  Council,  nor  can  a  party  interested  in  a  dispute  demand  as  a  Hght 
that  the  matter  shall  be  referred  to  the  Council,  the  option  of  so  referring 
disputes  to  the  Council  rests  entirely  with  the  flag  officers  or  sailing 
committee.  However,  the  practice  is,  where  both  disputants  request  it, 
for  the  flag  officers  or  sailing  conunittee  to  refer  the  dispute,  and  in  most 
cases  such  a  request  from  one  disputant  has  been  complied  with.  Also 
in  cases  where  a  general  principle  is  involved,  or  where  none  of  the 
Y.R.A.  rules  appear  to  clearly  meet  the  matter  in  dispute ;  or  where  the 
reading  of  a  rule  is  doubtful,  or  is  open  to  more  than  one  interpretation, 
the  flag  officers  or  sailing  committee  have  of  their  own  accord  referred 
disputes  to  the  Council. 

However,  whenever  the  cause  of  a  dispute  is  clear  and  whenever 
a  rule  exactly  meets  the  case,  or  whenever  there  can  be  no  question 
that  a  breach  of  a  rule  has  been  committed,  the  flag  officers  or  sailing 
committee  should  decide  the  case  for  themselves.  They  should  apply  the 
rules  as  stringently  as  possible,  but  at  the  same  time  should  remember  that 
the  rules  were  founded  upon  the  principle  of  ''  fair  play ''  only,  and  were 

*  The  fnll  text  of  the  sailing  mlee  of  the  Yaoht  Booing  Association,  as  revised  for  1879,  will 
b«  found  in  the  Appendix. 
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not  intended  to  be  penal  in  their  operation ;  exemplary  penalties  or 
decisions  should  be  avoided ;  on  the  other  hand^  that  class  of  protest  which 
has  been  aptly  termed  ''  frivolous  and  vexatious/'  should  be  discouraged. 

In  most  cases  breaches  of  rules  are  more  or  less  the  result  of  accident 
or  errors  of  judgment,  and  in  giving  decisions  regard  should  be  taken  of 
the  character  of  the  breach,  and  of  the  manner  of  its  occurrence.  But  a 
protest  should  not  be  dismissed  for  the  mere  reason  that  it  has  had  no  effect 
on  the  issue  of  a  race,  although  in  certain  instances  that  feature  could  be 
properly  considered ;  stiD  in  the  majority  of  cases  it  is  impossible  to  say 
how  far  a  breach  of  the  rules  has  influenced  a  result,  even  though  it  be 
such  a  trifling  matter  as  carrying  an  anchor  on  the  bow  in  a  "  cruising 
trim  race''  or  ''side  lights  in  a  race  at  night."  It  is  not  a  sufficient 
excuse  to  say  that  a  breach  of  a  rule  was  the  result  of  an  error  of 
judgment,  carelessness,  forgetfulness,  or  ignorance;  no  such  pleas  are 
admissible;  nor  should  it  be  overlooked  that  a  rule  may  be  designedly 
and  persistently  broken.  On  the  other  hand,  a  rule  might  be  broken 
through  an  entirely  accidental  cause;  such  for  instance  as  a  delay  in 
the  delivery  of  an  entry,  or  the  dragging  of  moorings;  such  breaches 
might  reasonably  be  overlooked,  if  satisfactorily  accounted  for;  but  if 
a  yacht  crosses  a  line  too  soon  through  an  error  of  judgment,  or  touches 
a  mark  through  an  error  of  judgment,  or  in  a  cruising-trim  race  fails 
to  start  with  an  anchor  on  the  bow,  and  fails  to  carry  one  all  through 
the  race,  such  errors  of  judgment  or  persistent  breaches  of  rules  could 
only  be  regarded  adversely. 

POSTPONEMENT   OF  RACES. 

The  flag  officers  or  sailing  conmiittee  can  only  postpone  a  race  on 
account  of  unfavourable  weather,  such  as  a  calm,  a  fog,  or  a  very  heavy 
wind. 

FLAGS. 

A  yacht  which  is  competing  in  a  match  is  required  to  fly  a  dis- 
tinguishing ''  rectangular  flag  of  suitable  size.''  Flags  of  ''  suitable  size  " 
for  yachts  of  various  tonnages  will  be  found  under  ''  Flag  "  in  the  Appendix. 

ENTRIES:   POST   ENTRIES. 

Many  a  time  an  owner  has  been  disappointed  in  sailing  because  his 
entry  arrived  too  late,  and  he  should  recollect  that  by  the  Y.R.A.  rules, 
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a  yacht  muBt  be  entered  for  a  match  at  least  forty-eight  hours  before  noon 
of  the  day  appointed  for  starting  the  race.  But  a  lo7iger  time  may  possibly 
be  required^  and  in  inserting  the  dates  of  a  match  in  a  diary,  the  date  of 
closing  the  entries  should  be  inserted  as  well. 

A  club  cannot  accept  post  entries,  but  sometimes  a  yacht,  which  was 
not  properly  entered^  is  allowed  to  start  upon  the  other  competitors  signing 
a  paper  that  they  do  not  object.  If  the  other  competitc^rs  did  not  do 
this,  and  if  the  post  entry  won  the  prize,  the  club  or  rcjgatta  committee 
conld  be  sued  by  the  owner  of  the  second  vessel ;  and  he  could  recover 
the  amount  of  the  prize.  ^ 

Entries  can  be  made  by  telegram,  and  it  is  considered  a  sufficiently 
good  entry  if  proof  is  given  that  the  telegram  was  despatched  or  handed 
in  at  the  telegraph  office  before  noon  of  the  day  on  which  the  entries 
closed.  So  also  if  it  can  be  proved  that  a  letter  was  posted  in  such 
time  that  the  entry  ought  in  the  ordinary  course  to  have  arrived  before 
noon  of  the  day  on  which  the  entries  close,  the  entry  should  be  considered 
a  good  one.  A  plea  of  forgetfulness,  or  a  general  statement  that  some- 
body was  "told  to  enter  the  yacht,  and  forgot  to  do  it,  or  neglected 
doing  it,''  does  not  justify  the  acceptance  of  a  post  entry. 

Post  entries  are  condemned  for  two  strong  reasons ;  in  the  first  place 
they  are  disliked  by  the  owners  of  the  yachts  that  have  already  entered 
in  good  time ;  in  the  second  place,  they  are  disliked  by  clubs  and  regatta 
committees,  because  owners  are  induced  to  hang  back  until  the  last 
moment  to  see  if  the  weather  will  suit  their  yachts,  or  to  see  if  they  can 
arrive  in  time  to  sail.  The  chance  of  swelling  an  entry  by  admitting  a 
late  comer,  that  had  not  deferred  entering  for  any  of  the  above  reasons,  is  a 
very  remote  one,  and  post  entries  are  now  rarely  heard  of. 

A  yacht  cannot  be  entered  for  a  race  under  two  rigs,  but  if  there  are 
two  or  more  distinct  races  at  the  same  time,  or  a  prize  for  each  rig,  she 
can  enter  under  a  different  rig  for  each.  If  it  is  a  race  where  there  is 
an  ''allowance  for  rig,''  a  yacht  cannot  be  entered  under  different  rigs. 
In  a  race  where  there  are  distinct  prizes  for  more  than  one  rig,  and  where 
the  rig  of  the  ''  first  yacht  in "  determines  the  rig  of  the  winner  of  the 
principal  prize,  an  owner  may  enter  a  yacht  of  each  rig,  but  in  no  case 
can  two  yachts  of  the  same  rig  be  entered  in  a  race. 

In  all  ca^es  the  form  of  entry  provided  by  the  Y.R.A.  should  be 
signed  by  the  owner  or  his  representative  before  the  race  is  started.  So 
also  in  all  cases  should  the  declaration  that  the  rules  have  been  strictly 
observed  be  signed  before  a  prize  is  presented. 

In  races  that  are  ordered  to  be  re-sailed,  from  whatever  cause,  all  the 
original   entries   can   start,  and   no  yacht,  whether   she   was  among   the 
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fired.      The   Y.R.A.   have  modified    this    by   limitiBg  its  application   to 
paid  hands. 

It  will  be  assumed  that  the  race  is  for  10-tonners;  and,  as  the  method 
of  starting  and  general  conduct  of  a  race  is  the  same  for  yachts  of  all 
sizes,  a  10-tonner  will  answer  the  purpose  of  illustration  as  well  as  one 
of  larger  size.  K  the  start  is  from  moorings,  go  up  to  the  buoy  to  pick 
it  up  just  as  you  would  to  pick  up  any  other  buoy.  (See  "  Seamanship/') 
If  the  yacht  is  before  the  wind,  lower  all  sail  and  go  up  to  the  buoy 
with  way  so  much  deadened  that  the  yacht  scarcely  moves,  due  allowance 
of  <50urso  always  being  made  for  tide,  whether  foul  or  fair ;  in  beating 
up  to  the  buoy,  the  yacht  must  be  rounded  to  and  made  shoot  head  to 
wind  up  to  the  buoy.  Get  hold  of  the  buoy  and  hawser  and  haul  about 
ten  or  twelve  fathoms  on  board;  then  bend  on  the  quarter  spring  to 
the  hawser,  veer  out  the  hawser  again  and  belay  the  spring  with  some 
slack  aft.  In  starting  from  anchors,  if  the  chain  has  to  be  slipped,  the 
spring  will  be  bent  to  the  chain  as  it  would  be  to  the  hawser.  If  the 
anchor  has  to  be  weighed,  no  spring  will  be  bent  on.  If  a  yacht 
starts  from  her  own  anchor  and  slips  and  the  anchor  has  to  be  got 
by  a  boat,  it  is  best  to  bend  a  trip  line  to  the  crown  of  the  anchor 
with  a  buoy.  Also  if  the  anchor  has  to  be  weighed  in  a  5-tonner,  it 
will  be  found  best  to  put  a  trip  line  on  the  anchor  and  pull  it  up  over 
the  bow  regardless  of  the  cable,  which  can  be  got  in  at  leisure. 

Too  much  of  the  hawser  should  not  be  hauled  in,  as  the  yacht  may 
drag,  and  this  would  render  her^  liable  to  disqualification ;  neither  should 
the  rudder  be  put  hard  across,  as  that  will  cause  the  yacht  to  sheer 
and  bring  the  stream  of  the  tide  on  one  bow,  or  on  the  broadside,  and 
the  force  of  the  stream  acting  on  such  a  sur&ce  may  cause  the  yacht 
to  drag,  and  this  would  render  her  liable  to  disqualification. 

Sometimes  when  starting  from  moorings  or  anchors,  permission  is 
given  to  set  after  canvas  prior  to  the  gun  for  the  start  being  fired; 
but  if  the  yacht  is  riding  head  to  the  tide  with  the  ¥rind  blowing  astern, 
she  could  not  keep  at  her  moorings  with  mainsail  set.  In  such  cases 
the  sail  will  not  be  hoisted  till  the  last  two  or  three  minutes.  But 
everything  must  be  got  ready  long  before  the  five-minutes  gun. 

The  breeze  we  will  assume  to  be  of  whole-sail  strength,  that  is  that 
the  biggest  topsail,  not  being  a  ballooner,  can  be  just  carried  on  a  wind, 
and  that  the  first  part  of  the  course  lies  to  windward.  See  that  the 
topsail  is  bent  to  the  yard,  and  that  the  halyards  are  properly  bent; 
also  bend  the  second  topsail,  roll  it  up  on  the  yard,  and  stow  it  away 
with  the  other  spare  spars  on  deck  ''  ready  when  wanted.''  Haul  No.  1 
jib  out  by  the  traveller  in  stops,  hook  on  the  halyards,  and  let  it  lie  on 
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the  bowsprit;  get  the  mainsail  (with  boom  well  topped)  and  the  foresail 
ready  for  hoisting.  If  the  jib  topsail  will  be  wanted^  hank  it  on  to  the 
topmast  stay^  stow  it  on  the  bowsprit  end^  and  bend  the  sheets.  See 
that  the  sheets  are  clear  for  hauling  in  aft. 

See  that  everything  is  stowed  below  that  will  not  be  required  on 
deck^  and  also  see  that  everything  that  is  on  deck  and  not  in  immediate 
use  is  securely  lashed.  Have  an  axe  ready  to  cut  the  quarter  spring 
in  case  it  jammed. 

At  the  five-minutes  gun  place  the  crew  at  their  stations. 

The  helmsman  of  the  day  then  takes  the  helm ;  with  him  aft  will  be 
the  pilots  who  will  also  look  after  the  quarter  spring  and  attend  to  the 
mainsheet;  the  mate  will  cast  off  the  spring  or  hawser  forward^  clear  the 
jib-halyards  for  hoistings  and  with  another  hand  hoist  the  jib  and  take 
in  the  lee  jib-sheet;  one  hand  will  hoist  the  foresail  and  attend  to  the 
lee  foresheet  if  necessary ;  two  hands  will  man  the  peak  halyards,  and 
two  the  throaty  the  jib  and  foresail  men  tailing  on  directly  they  have 
pulled  these  sails  up.  This  will  be  work  for  eight  hands;  if  the  pilot 
is  not  allowed  to  work^  the  jib-halyard  hand  will  go  aft  and  cast  off  the 
spring  and  jump  forward  directly  it  is  done. 

As  the  time  approaches  for  the  firing  of  the  gun  to  start,  try  to 
realise  that  everything  must  be  done  at  once.  If  the  yachts  are  lying 
head  to  wind  and  tide^  and  have  to  fill  on  starboard  tack^  the  helmsman  in 
the  last  fifteen  seconds  will  put  his  helm  to  starboard^  so  as  to  make  sure 
of  the  wind  catching  the  yacht  on  the  starboard  bow.  As  the  gun  fires 
the  mate  will  throw  overboard  the  bow  fast,  and  the  quarter  spring  will 
be  hung  on  to  until  the  yacht  is  fairly  filled  on  the  right  tack,  when  it 
will  be  thrown  overboard  by  the  pilot ;  all  hands  will  hoist  away.  The  pilot 
will  overhaul  some  of  the  mainsheet  and  drag  it  in  again  directly  the  yacht 
begins  to  move  through  the  water,  and  the  helmsman  will  gradually  bring 
her  to  the  wind.  Get  all  the  sails  set  and  properly  purchased  as  quickly 
as  possible  is  advice  that  cannot  too  often  be  repeated,  and  when  they 
are  so  set  coil  up  all  ropes,  Ac,  and  ''  clear  the  decks." 

If  the  yachts  are  to  proceed  against  wind  and  tide,  and  to  fill  on 
starboard  tack  {i.e.,  cast  to  port),  the  helm  will  be  put  to  starboard  just 
before  the  start,  in  order  to  sheer  the  yacht's  head  to  port  or  off  the  wind 
(in  reality  the  stem  will  come  more  to  windward  than  the  bow  will  go  off 
to  leeward).  Great  exertion  must  be  made  to  get  the  mainsail  up  quickly 
if  it  is  not  already  set. 

In  starting  to  run  with  the  tide  and  wind,  hold  on  the  quarter 
spring  until  the  vessel  is  fairly  swung  round  before  the  wind.  If  to 
run  before  the  wind  against  the  tide  no  quarter  spring  will  be  required. 
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aJthough  one  is  generally  bent  on.  In  all  cases  get  the  canvas  set  as  quickly 
as  possible,  and  directly  the  hands  who  are  hoisting  the  head  sails  have  got 
them  up  hand  taut,  they  should  jump  on  to  the  main  and  peak  halyards ; 
the  purchasing  will  be  done  after  the  sails  are  fairly  hoisted  all  round. 

In  starting  every  caution  must  be  exercised  to  avoid  fouling  other 
yachts ;  but  frequently  a  foul  cannot  very  well  be  avoided  if  a  yacht 
has  no  way  on,  and  is  simply  moving  with  the  tide ;  but  if  the  vessel  has 
gathered  way  she  is  under  control,  and  no  foul  should  take  place. 

In  an  under-way  start  great  care  must  be  exercised  that  no  part  of  a 
yacht  (her  bowsprit,  booms,  and  sails  included)  is  on  the  line  before 
the  signal  to  start.  The  strength  of  the  tide  and  the  wind  should  be 
80  well  judged  that  the  yacht  can,  vith  full  way  on,  go  over  the  line  at  the 
very  moment  the  blue  peter  is  lowered  and  the  gun  fired.  In  all  cases  the 
master  should  strive  for  a  weather  berth,  especially  so  if  the  start  is  for  a 
thrash  to  windward.  If  the  yacht  is  a  little  too  early  she  must  be  stopped  : 
yaw  her  about ;  haul  the  foresail  up  to  windward ;  haul  the  main  boom  in ; 
or  if  the  vessel  is  by  the  wind  it  can  be  run  well  off  her  quarter — this  only 
if  there  be  plenty  of  help  to  get  it  in  again.  In  extreme  cases  the  yacht 
can  be  put  about,  but  she  should  not  wear  unless  there  be  a  lot  of  time, 
as  it  will  take  her  right  away  to  leeward. 

If  the  yacht  is  on  the  wrong  side  of  the  line  when  the  gun  fires  she 
must  be  careful  to  keep  clear  of  all  yachts  that  are  crossing  or  have  crossed 
the  line  properly ;  so  also  must  it  be  recollected  that  in  under-way  starts  all 
yachts  are  amenable  to  the  sailing  rules  directly  the  preparatory  (five 
minutes)  gun  has  been  fired ;  and  one  of  the  rules  is  that  yachts  coming 
into  position  from  the  wrong  side  of  the  line  after  the  signal  to  start  must 
keep  clear  of  yachts  which  are  starting  or  have  started  properly. 

Whether  the  start  be  from  moorings  or  under  way  the  master  should, 
to  the  best  of  his  judgment,  get  the  exact  canvas  up  at  first  that  can  be 
carried ;  and  if  it  is  a  case  of  reefing,  always  remember  that  it  is  a  great 
deal  easier  to  let  a  reef  out  than  take  one  in. 

If  it  is  to  be  a  start  before  the  wind,  a  reef  may  be  required  when  the 
yachts  draw  on  the  wind ;  in  such  cases  the  practice  is  to  start  with  a  reef 
down  and  jib-headed  topsail  over  it ;  then  when  the  yacht  is  brought  by  the 
wind  the  topmast  is  housed,  or  got  on  deck  if  the  rigging  is  fitted  on  a 
funnel). 

HEAD-REACHING  AND  WEATHERING. 

It  can  be  assumed  that  the  yachts  in  the  match  are  close-hauled 
standing  on  starboard  tack  on  their  first  board  in  the  beat  for  No.   1 
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markboat ;  jibs  have  been  purchased  up  till  the  lufE  is  as  straight  as  the 
forestay^  peak  purchased  up^  main  tack  bowsed  down^  topsail  tack  hauled 
down  and  sheeted  home^  and  sails  trimmed  to  the  exact  inch  of  sheet. 
The  water  is  just  squeezing  through  the  lee  scuppers^  and  the  helms- 
man has  plenty  of  weather  helm  to  play  upon  in  luffing  to  the  ''free 
puffs." 

Two  yachts  have  started  abreast  of  each  other,  but  one  a  hundred 
yards  or  so  to  leeward.  The  one  in  the  lee  berth  holds  much  the  better 
wind^  and  is  gradually  eating  up  to  the  other  and  head-reaching  too. 
At  last  she  is  close  up  under  the  lee  bow  of  the  craft  to  windward, 
and  in  another  half-minute  her  weather  quarter-rail  promises  to  strike 
the  bowsprit  or  lee  bow  of  the  other ;  which  has  to  give  way  ? 

To  begin  with,  we  must  clearly  understand  what  is  taking  place. 
Close-hauled  means  sailing  so  close  to  the  wind  as  a  vessel  can  be  sailed 
with  a  view  of  economising  distance  or  time,  or  both,  in  reaching  a 
particular  object.  The  vessel  that  is  ''weathering,'*  and  at  the  same 
time  head-reaching,  can  in  this  case  be  taken  as  a  standard  for  the 
condition  of  being  close-hauled.  It  is  thus  quite  clear  that  the  vessel 
to  windward  does  not  fulfil  that  standard,  and  is  in  the  condition — an 
uncontrollable  one  it  can  be  admitted — of  bearing  away  on  the  other. 
This,  under  Rule  22  of  the  Y.R.A.  (the  Luffing  and  Bearing  Away  rule), 
a  yacht  is  not  allowed  to  do,  and  she  must  luff  up  to  enable  the  other 
to  clear  her.  However,  the  general  practice  in  such  a  case  is  for  the 
leeward  yacht  to  be  given  weather  helm  to  keep  clear  of  the  one  to 
windward ;  then  when  she  has  drawn  clear  ahead  the  weather  tiller  lines 
can  be  eased,  and  she  will  literally  fly  out  across  the  bow  of  the  other. 
This,  on  the  whole,  is  the  better  course;  and  further,  it  is  the  course 
that  must  be  followed  if  the  leeward  yacht  head-reaches  from  a  position 
astern,  as  by  the  Luffing  and  Bearing  Away  rule  ''  an  overtaking  vessel, 
if  to  leeward,  must  not  luff,  so  as  to  interfere  with  the  yacht  she  has 
overtaken,  until  she  has  drawn  clear  ahead.** 

It  may  possibly  be  argued  that  the  leeward  yacht  is  not  luffing, 
that  she  is  (for  her)  only  a  bare  close-hauled,  and  that  it  is  the  windward 
yacht  that  is  bearing  away.  Such  a  dispute  can  only  be  settled  in 
one  way :  the  leeward  yacht  was  in  the  position  of  the  overtaking 
vessel,  and  should  have  kept  clear  of  the  yacht  to  windward.  There- 
fore in  all  cases  if  the  leeward  yacht  is  head-reaching,  and  at  the  same 
time  weathering,  we  think  it  is  good  policy  for  her  to  keep  clear  of 
the  yacht  she  is  likely  to  foul  to  windward.  It  will  not  do  for  the 
yacht  to  defer  using  a  little  weather  helm  until  her  weather  quarter  is 
so   close    under    the   bow   of    the  yacht   to   windward   that   the  fact  of 
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putting  her  helm  up  would  have  the  effect  of  swinging  her  quarter  on 
the  bow  of  the  other. 

But  it  may  happen  that  the  yacht  which  is  to  windward  is  head- 
reaching,  although  not  holding  so  good  a  wind  as  the  other;  in  such 
a  case  the  yachts  may  converge,  and  the  lee  quarter  of  the  windward 
yacht  may  be  likely  to  foul  the  weather  bow  or  bowsprit  of  the  leeward 
yacht.  In  this  case  it  will  be  the  duty  of  the  windward  yacht  to  keep 
clear  of  the  one  to  leeward,  as  she  is  in  the  condition  of  a  yacht  bearing 
away,  and  is  the  overtaking  yacht  and  must  keep  clear  of  the  other; 
and  moreover,  by  the  rule  before  referred  to,  a  yacht  in  the  position  of 
the  one  to  leeward,  that  is  being  overtaken,  may  luff  as  she  pleases  to 
prevent  another  passing  to  windward ;  and  further,  when  two  yachts  have 
the  wind  on  the  same  side,  and  if  no  question  of  overtaking  is  involved, 
the  yacht  which  is  to  windward  must  keep  clear  of  the  other. 

If  the  windward  yacht  has  deferred  lufHng  until  such  time  as  the 
bowsprit  end  of  the  other  is  close  to  her  lee  quarter,  it  will  be  too  late 
to  luff,  and  a  little  weather  helm  will  probably  take  the  yachts  clear. 
The  leeward  yacht  will  be  pretty  certain  to  have  been  well  blanketed 
by  the  one  to  windward ;  her  way  will  therefore  be  stopped,  and  the 
other,  under  the  influence  of  her  weather  helm,  will  lift  her  stem  to 
windward  and  forge  clear. 

When  the  leeward  yacht  is  passed  like  this,  it  will  be  a  good 
time  to  choose  for  getting  a  pull  on  any  of  the  purchases  that  may  require 
it.  If  the  yachts  are  not  too  close  when  the  blanketing  takes  place,  it 
is  the  practice  for  the  helmsman  of  the  leeward  yacht  to  put  the  helm 
down  as  the  sails  begin  to  shake,  and  make  a  shoot  to  windward  clear 
of  the  wash  of  the  other ;  but  care  must  be  taken  not  to  keep  the  vessel 
shooting  so  long  as  to  lose  her  way,  as  she  might  get  in  irons. 

PORT  AND  STARBOARD  TACK— CROSS  TACKING. 

One  of  the  most  frequent  causes  of  protest  arises  out  of  the  rule  that 
provides  for  keeping  vessels  clear  of  each  other  when  crossing  on  opposite 
tacks.  The  Y.R.A.  rule  is  simply  that  of  the  Board  of  Trade,  which  says 
that  "  when  two  yachts  are  crossing  so  as  to  involve  a  risk  of  collision, 
then,  if  they  have  the  wind  on  different  sides,  the  yacht  with  the  wind  on 
the  port  side  shall  keep  out  of  the  way  of  the  yacht  with  the  wind  on  the 
starboard  side. 

In  the  first  place,  it  must  be  clearly  understood  that  the  rule  was 
not  intended  to  put  any  penalty  or  odium  on  a  vessel  for  being  on  the 
port  tack;   the  rule  was   solely  intended  to  keep  yachts  clear  of  each 
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otlier,  and  for  this  purpose  it  was  necessary  that  the  rule  should  say  which 
of  two  positions  should  be  the  one  which  must  always  yield.  It  was 
decided  that  the  port  tack  should  be  chosen^  but  there  could  be  no 
particular  reason  for  preferring  the  port  tack  to  the  starboard  tack  for 
the  purpose.  It  undeniably  gives  an  advantage  to  starboard  tack^  and 
often,  so  far  as  match  sailing  is  concerned,  a  seemingly  unfair  one ;  and 
hence,  perhaps,  there  is  often  some  feeling  imported  into  the  situation 
when  two  yachts  are  crossing  on  opposite  tacks. 

A  yacht  on  the  port  tack  may  be  so  far  ahead  of  the  one  on  the 
starboard  tack  as  to  be  able  to  almost  cross  clear  ahead  of  her,  but  not 
quite.  If  there  is  the  least  doubt  about  it,  the  yacht  on  the  port  tack  must 
gfive  way,  however  hard  or  apparently  unfair  it  may  seem  for  her  to  do  so. 
If  she  does  not  so  give  way  and  fouls  the  other  yacht,  or  if  that  other 
yacht  has  to  bear  away  or  luff  to  avoid  a  collision,  the  yacht  on  the  port 
tack  must  be  disqualified  without  hesitation. 

But  frequently  the  yacht  on  the  port  tack  could  have  crossed  clear 
ahead  of  the  yacht  on  the  starboard  tack,  providing  the  latter  had  not 
luffed  at  the  last  moment,  and  by  so  luffing  succeeded  in  striking  the  lee 
quarter  or  boom  end  of  the  yacht  on  the  port  tack. 

Apart  from  the  obligation*  of  conforming  to  match  sailing  rules,  if  it 
were  proved  in  court  that  no  collision  would  have  happened  if  the  vessel 
on  the  starboard  tack  had  not  luffed,  the  decision  would  be  that  the  vessel 
on  the  port  tack  should  not  be  liable  for  any  damage  done  to  the  other 
vessel :  or  that  each  vessel  should  pay  her  own  damages.  The  Board  of 
Trade  rule  is  that,  when  one  of  two  vessels  has  to  keep  out  of  the  way,  the 
other  shall  hold  a  steady  course,  and  also  that  no  vessel  shall  neglect  any 
ordinary  precaution  in  special  cases.  On  the  other  hand,  the  decision  of  a 
sailing  committee  would  properly  he  that  the  vessel  on  the  port  tack  was  alone 
in  fault.  In  competitive  sailing,  the  temptation  to  maJce  close  shaves  is  very 
urgent,  and  any  decision  which  would  tend  to  encourage  such  practices  should 
he  avoided  as  the  rishs  are  so  great.  By  the  Y.R.A.  rule  the  yacht  on  the 
port  tack  is  bound  to  give  way  if  a  risk  of  collision  is  involved.  It  is 
usual  for  the  vessel  on  the  starboard  tack  to  '^  nip ''  a  little  when  one  on 
the  port  tack  is  coming  for  her ;  and  this  tells  the  vessel  on  port  tack 
that  she  must  not  expect  her  to  give  way.  If,  however,  a  vessel  on  the 
port  tack  is  crossing  just  clear  ahead  of  the  other,  and  that  other  luffs 
and  touches  the  quarter  of  the  vessel  on  port  tack,  the  case  is  somewhat 

*  If  two  yaohta  agree  to  BaQ  under  and  be  bound  by  particular  mlee,  snob  as  thoae  of  tbe 
Y.It.A.,  and  wbilet  lailinff  nnder  them  a  ooUieion  or  damage  oocnrred,  it  wonld  not  be  right  to 
repudiate  anoh  a  oontr%ct  for  the  sake  of  appealing  to  another  set  of  rules  whioh  might  be 
different, 


222  Yacht  and  Boat  Sailing. 


altered^  and  involves  wilfulness  on  the  part  of  the  vessel  on  the  starboard 
tack;  but  the  answer  manifestly  is  that  the  vessel  on  the  port  tack  is  not 
justified  tinder  the  rule  in  placing  herself  in  a  position  where  the  other  can 
touch  her,  as  the  risk  of  collision  is  clearly  involved.  However,  as  the  rule 
was  not  intended  to  give  a  special  advantage  to  the  vessel  on  starboard 
tack,  she  should  not  needlessly  bully  the  unfortunate  one  on  port  tack  by 
luffing  for  the  purpose  of  making  afoul. 

The  right  of  luffing  has  been  claimed  for  the  starboard  tack,  because 
some  old  rules  enjoin  that  the  vessel  on  the  starboard  tack  should  never 
bear  away  but  luff  or  tack  if  a  collision  is  imminent ;  no  such  rule  now 
exists^  and  the  right  of  luffing  is  claimed  by  the  yacht  on  the  starboard 
tack  on  the  ground  that  the  vessel  on  port  tack  has  under  Y.R.A.  rules 
unconditionally  to  get  out  of  the  way. 

The  practice  of  bearing  away  by  a  yacht  on  the  starboard  tack  is  a 
dangerous  one,  from  the  fact  that,  if  the  vessel  on  the  port  tack  also 
bears  away,  a  collision  is  almost  inevitable,  and  under  the  aggravated 
conditions  of  accelerated  speed.  Beyond  this,  in  the  event  of  the  vessel 
on  the  port  tack  not  giving  way,  there  is  generally  great  difficulty  in 
proving  that  it  was  necessary  for  the  vessel  on  the  starboard  tack  to 
bear  away  to  clear  her.  Legal  decisions  could  be  quoted  in  which,  in 
the  case  of  collisions,  the  vessel  on  the  starboard  tack  has  been  dis- 
tinctly blamed  for  not  having  luffed,  instead  of  having  kept  away;  but 
the  Board  of  Trade  rule  is  absolutely  silent  on  the  point,  and  gives  no 
instructions  whatever  to  the  vessel  on  the  starboard  tack  further  than  by 
Article  18,  which  enjoins  that  when  one  of  two  vessels  has  to  keep  out 
of  the  way,  the  other  shall  keep  her  course ;  the  Y.R.A.  rule  is  equally 
silent  on  the  point,  and  it  was  found  inconvenient  to  stipulate  that 
where  one  of  two  vessels  has  to  keep  out  of  the  way  the  other  shall 
keep  her  course.* 

More  cases  might,  and  do  in  fact,  occur,  when  it  would  be  much  easier 
for  the  vessel  on  starboard  tack  to  avoid  one  which  has  improperly  got 
across  her  on  port  tack,  by  using  a  little  weather  helm  instead  of  lee  helm ; 
in  fact,  if  the  vessel  on  starboard  tack  is  to  strike  the  other  on  the  starboard 
quarter  (well  aft),  it  is  evident  that  the  collision  could  be  better  avoided  by 
the  vessel  on  starboard  tack  bearing  away  than  by  luffing.  Of  course  this 
assumes  that  the  vessel  on  the  port  tack  has  fairly  got  across  the  other, 
and  is  thus  unable  to  do  anything  herself  to  avoid  the  impending  collision. 
It  is  quite  natural  that  the  masters  of  square-rigged  ships  should  prefer 

*  For  InBtance,  the  <*liiiBzig  and  bearing  away*'  rule  is  contrary  to  the  spirit  of  anoh  a 
direotion  ae  thia,  and  it  has  been  argned  that  the  overtaken  Testel  shonld  neither  be  allowed  to 
bear  away  nor  loft  to  preyent  another  passing. 
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bearing  away  to  going  about^  on  account  of  the  ease  of  the  one  operation 
in  comparison  with  the  labour  of  the  other ;  but  if  there  is  any  law  (beyond 
the  seaman-like  custom  of  the  sea)  which  condemns  them  in  penalties  for 
the  consequences  of  bearing  away  instead  of  tacking,  the  Board  of  Trade 
rule  ought  clearly  to  warn  them  of  it.  In  the  merchant  navy  the  general 
practice  is  for  the  vessel  on  port  tack  to  go  about  some  time  before  she  gets 
near  the  other ;  but  in  the  case  of  yachts  in  competitive  sailing  the  vessel 
on  port  tack  invariably  holds  on  to  the  last  moment,  and  the  vessel  on 
starboard  tack,  knowing  that  the  other,  according  to  the  rule,  ought  to 
give  way,  does  the  same.  And  the  result  is  that  the  question  generally 
amounts  to  this — ^What  is  best  to  do  ? — and  not  what  the  sailing  rule 
says  ought  to  be  done.  So  &r  as  we  know,  the  rule  that  the  vessel  on 
starboard  tack  should  lufF,  and  not  bear  away,  has  never  been  general; 
and,  although  some  clubs  have  gone  so  &r  as  to  say  what  the  vessel  on 
the  starboard  tack  is  to  do,  we  cannot  call  to  mind  any  case  where  a 
yacht  has  been  mulcted  in  a  penalty  for  bearing  away  instead  of  luffing. 
The  clubs  which  had  an  instruction  on  the  point  before  their  adoption 
of  Y.R.A.  Bules  were  Royal  Dart,  Royal  Victoria,  Royal  Cornwall,  Royal 
Albert,  Royal  Welsh,  Royal  Cinque  Ports,  and  Corinthian ;  all  the  others 
(including  Royal  Squadron  and  Royal  Thames)  were  silent,  simply  requiring 
the  vessel  on  port  tack  to  keep  out  of  the  way  of  the  other.  The  Royal 
Victoria  rule  was  the  most  explicit,  and  ran  as  follows :  "  Yachts  on  the 
port  tack  must  give  way  to  those  on  the  starboard  tack;  and  wherever 
a  doubt  exists  of  the  possibility  of  weathering  the  one  on  the  starboard 
tack,  the  one  on  the  port  tack  shall  give  way;  if  the  other  keep  her 
course  and  collision  occurs,  the  yacht  on  port  tack  shall  pay  all  damages 
and  forfeit  all  claim  to  the  prize.  The  yacht  on  the  starboard  tack  shall 
never  bear  away;  but  if  she  is  obliged  to  luff  or  tack  to  avoid  the 
other  yacht,  the  yacht  on  the  port  tack  (so  obliging  her  to  luff  or  tack) 
shall  lose  all  claim  to  the  prize.^' 

We  believe  this  rule  was  framed  by  the  late  Mr.  G.  Holland  Ackers, 
who  had  a  very  strong  opinion  on  the  point,  and  published  it  as  a  kind 
of  axiom  in  his  Signal  Book,  &c.  The  effect  of  the  rule  would  be,  if 
stringently  enforced,  that  no  protest  would  stand  if  the  vessel  on  starboard 
tack  kept  away  instead  of  luffed.  Would  this  check  the  dangerous  practice 
of  bearing  away  ?  We  think  not.  We  believe  that  the  greatest  safeguard 
will  be  in  sailing  committees  and  the  council  of  the  Y.R.A.  firmly 
administering  the  very  letter  of  the  rule,  as  it  now  exists,  in  all  cases 
wherever  a  risk  of  collision  has  been  proved  through  the  vessel  on  the 
port  tack  not  giving  way.  It  is  much  too  late  to  talk  about  disqualifi- 
cation and  penalties  after  a  collision  has  occurred. 
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A  yacht  on  the  port  tack  can  therefore  be  disqualified  under  the 
following  conditions  : 

1.  If  she  is  struck  by  a  yacht  which  is  on  the  starboard  tack^  no 
matter  how  that  striking  was  brought  about. 

2.  If  she  herself  strikes  a  yacht  which  is  on  the  starboard  tack. 

3.  If  she  causes  a  yacht  which  is  on  the  starboard  tack  to  luff  or 
tack  to  avoid  a  collision. 

4.  If  she  causes  a  yacht  on  the  starboard  tack  to  bear  away  to  avoid 
a  collision. 

We  will  now  say  a  few  words  on  the  conduct  of  a  yacht  on  the 
starboard  tack.  It  has  already  been  said  that  it  is  the  practice  to  nip  or 
luff  the  vessel  on  starboard  tack  a  little  when  approaching  one  on  the  port 
tack^  to  show  the  latter  that  she  must  give  way.  The  vessel  on  the 
starboard  tack  should  never  begin  to  bear  away  unless  she  positively 
intends  to  go  under  the  stem  of  the  one  on  the  port  tack.  By  bearing 
away  it  will  encourage  the  belief  on  board  the  vessel  on  the  port  tack  that 
she  is  to  pass  ahead;  then  if  the  vessel  on  the  starboard  tack  luffs  and 
says  she  will  not  allow  this,  it  may  be  too  late  for  the  vessel  on  the  port 
tack  either  to  bear  away  or  tack  and  avoid  the  risk  of  collision.  The 
safer  thing  for  her  to  do  under  such  circumstances  will  be  to  luff  or 
tack,  as  this  will  deaden  her  way.  The  vessel  on  the  starboard  tack 
should  also  luff  up,  and  the  two  will  probably  come  alongside.  A  protest 
will  follow,  and  the  vessel  on  the  port  tack  will  excuse  herself  by  saying 
it  would  not  have  happened  if  the  vessel  on  the  starboard  tack  had 
not  begun  to  bear  away.  This  may  be  true,  but,  inasmuch  as  it  was 
the  duty  of  the  vessel  on  the  port  tack  to  keep  clear,  no  matter  what 
the  vessel  on  the  starboard  tack  might  do,  the  former  would  be  dis- 
qualified. 

A  vessel  on  port  tack  approaching  another  on  the  opposite  tack 
should  never  be  "nipped"  in  the  hope  of  weathering.  It  will  not  aid 
her  if  the  other  "nips^^  also,  and  a  collision  may  be  the  result.  A 
trusty  hand  should  be  placed  in  the  lee  quarter  to  watch  the  other 
vessel.  Pilots,  as  a  rule,  cannot  be  trusted  for  this  task;  they  are 
unused  to  vessels  of  such  speed,  and  the  vessels,  so  to  speak,  slip  from 
under  their  feet,  and  so  their  judgment  is  entirely  at  fault.  If  the  hand 
in  the  lee  quarter  has  the  least  doubt  about  weathering,  and  if  you  know 
he  can  be  trusted,  put  the  helm  down  at  once  so  as  to  tack  well  clear  of 
the  other  vessel,  and  not  have  to  hustle  round  under  her  lee  bow  and 
get  a  tremendous  smothering.  If  it  is  decided  to  bear  away,  begin  in 
good  time  so  that  the  vessel  on  the  starboard  tack  may  know  what  you 
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are  gomg  to  do.  It  should  be  always  remembered  that  the  whole  onus 
of  keeping  clear  rests  with  the  vessel  on  the  port  tack. 

As  a  rale,  a  sailing  master  when  caught  on  the  port  tack  will  prefer 
bearing  away  to  tacking,  as  less  ground  is  lost,  and  the  risk  of  getting 
a  smothering  is  avoided. 

In  bearing  away  a  hand  should  be  always  sent  to  the  main-sheet 
(whether  it  be  the  vessel  on  port  or  starboard  tack),  to  slack  out  some  if 
necessary,  to  enable  the  vessel  to  get  off  the  wind  more  rapidly.  (See  also 
''Approaching  a  Shore  Close-hauled,''  page  232.) 

OVER-REACHING. 

In  beating  to  windward  for  a  mark  great  care  must  be  taken  not  to 
over-reach ;  that  is,  not  to  stand  on  so  long  as  to  be  able  to  more  than 
fetch  a  mark  when  the  yacht  is  put  about.  In  most  cases  a  cutter  yacht 
will  fetch  a  mark  (if  not  more  than  half  a  mile  distant)  on  the  next  tack 
if  the  mark  is  brought  to  bear  abeam — i.e.,  at  right  angles  to  the  keel, 
or  eight  compass-points  from  the  direction  of  the  vessel^s  head.  This 
is  supposing  that  there  is  no  tide.  If  the  tide  be  going  to  windward, 
so  much  need  not  be  allowed;  if  the  tide  be  going  to  leeward,  more 
than  eight  points  must  be  allowed.  The  helmsman,  by  watching  his 
vessel  and  objects  on  shore  or  around  on  previous  tacks,  will  be  able 
to  judge  how  much  should  be  allowed  for  tide;  and  he  should  always 
remember  that  it  is  better  to  err  by  allowing  too  much  than  too  little, 
providing  of  course  that  the  vessel  does  not  over-reach  so  much  as  to 
lose  her  position  in  the  match. 

When  working  by  long  boards  and  a  vessel  tacks  for  her  mark,  say  a 
mile  off,  and  can  just  lie  for  it,  she  should  be  sailed  along  a  good  full,  and 
not  be  nipped  or  squeezed ;  if  in  the  end  she  does  not  fetch,  it  cannot  be 
helped,  but  it  is  certain  that  she  will  not  have  lost  so  much  ground  by 
having  to  tack  again  as  she  would  have  by  sailing  out  a  long  board  with 
her  sails  lifting. 

WEATHER  BOWING.— BEARING  AWAY. 

A  favourite  pastime  of  a  sailing  master  is  to  ''  weather  bow  "  another 
vessel,  that  is  to  place  his  own  vessel  in  such  a  position  on  the  bow  of 
the  other  that  she  immediately  intercepts  the  wind  of  that  other  vessel, 
and  causes  her  head  sails  to  lift.  If  the  vessels  are  pretty  evenly  matched, 
the  leading  one  will  be  able  to  put  the  other  under  her  lee  quarter  every 
time  they  tack.     The  one  to  leeward  may  ramp  off,  but  she  will  never 
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get  clear  unless  she  is  a  very  mucli  faster  vessel.  The  object  of  the 
leeward  yacht  will  be  to  get  into  cross  tacking,  and  this  her  adversary 
will  try  to  prevent,  and  tack  as  frequently  as  she  does.  This  diversion 
may  possibly  be  a  bad  thing  for  them,  so  far  sts  the  result  of  the  match 
goes,  as  their  frequent  tacking  cannot  be  otherwise  than  a  gain  to  the 
yachts  which  are  working  by  longer  boards. 

If  the  leeward  yacht  finds  that  the  one  to  windward  will  not  permit 
her  to  get  into  cross  tacking,  she  will  probably,  as  aforesaid,  ramp  off  and 
endeavour  to  get  through  the  lee  of  the  weather  yacht.  For  the  leeward 
yacht  to  do  this  successfully,  that  is,  to  be  able  to  reach  far  enough 
shead  to  tack  across  and  weather  the  other  one,  she  must  be  the  faster 
vessel,  or  otherwise  she  will  still  find  the  other  on  her  weather  bow  every 
time  they  tack.  As  the  lee  yacht  is  ramped  off,  the  weather  one  is 
commonly  sailed  hard  too,  or  what  is  known  as  a  ''good  full.''  But 
the  helmsman  must  be  very  careful  with  his  weather  helm,  as  the 
windward  yacht  is  supposed  to  keep  her  luff,  and  is  not  allowed  to  bear 
away  so  as  to  prevent  the  other  yacht  passing  to  leeward;  thus,  the 
windward  yacht  should  be  kept  no  more  than  a  ''good  full  and  bye 
whilst  another  yacht  is  under  her  lee.  In  speaking  of  "  bearing  away 
it  must  not  be  assumed  that  the  yachts  get  very  much  off  the  wind ;  if 
they  did — say  three  or  four  points — the  effect  would  be  that  the  leeward 
yacht  would  come  out  clear  ahead  of  the  other.  This  is  not  the  kind 
of  "bearing  away''  which  is  practised.  Strictly  speaking  the  "bearing 
away"  is  simply  sailing  "ramping  full,"  with  a  heavy  hand  on  the 
weather  tiller  lines.  It  would  be  difiicult  to  disqualify  a  yacht  for  this 
under  the  "  bearing  away  "  rule ;  but,  nevertheless,  if  one  yacht  is  sailing 
hard,  when  close  hauled,  to  endeavour  to  get  through  the  lee  of  the  wind- 
ward yacht,  it  would  be  most  unfair  for  the  other  to  ramp  off  after  her. 

A  common  practice  to  escape  the  vigilance  of  the  "  weather-bowing  " 
craft  is  to  make  a  feint  at  tacking,  or,  as  it  is  sometimes  called,  to  make 
a  "  false  tack."  The  master  sings  out  "  ready  about  1 "  loud  enough  to 
be  heard  perhaps  on  board  the  windward  yacht,  and  the  crew  go  to  their 
stations  as  if  about  to  tack.  The  master  eases  the  helm  down,  but  is 
careful  that  the  yacht  does  not  pass  the  head  to  wind  point ;  he  keeps  her 
shooting,  and  one  hand  hauls  the  foresheet  up,  and  perhaps  takes  in  the 
slack  of  the  weather  jib-sheet.  The  master  of  the  windward  vessel  thinks 
it  is  a  real  tack,  and  puts  his  vessel  about ;  the  other  thereupon  reverses 
his  helm  and  backs  his  vessel's  head  off  on  the  same  tack  again.  This 
trick  does  not  always  succeed,  but  it  does  sometimes.  In  practising  this 
subterfuge  great  care  must  be  taken  by  the  leeward  yacht  that  she  is  not 
so  close  to  the  windward  yacht  as  to  bring  about  a  collision  by  putting  her 
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helm  down.  If  a  collision  ensued  the  leeward  yacht  would  be  held  to 
blame. 

Frequently  a  great  deal  of  time  is  wasted  by  a  sailing  master 
attempting^  by  "weather  bowing,"  to  stop  every  vessel  that  comes  in  his 
way,  big  or  small ;  this  is  very  foolish.  The  first  aim  should  be  to  get 
all  the  speed  and  advantage  possible  out  of  a  vessel ;  secondly,  if  she 
comes  across  a  vessel  that  appears  to  have  as  good  or  better  a  chance 
of  winning  than  herself,  endeavour  to  stop  her  by  legitimate  means,  but 
do  not  needlessly  waste  time  with  a  vessel  that  has  little  or  no  chance 
of  winning;  thirdly,  if  you  are  beating  a  vessel  that,  next  to  yourself, 
has  the  best  chance  of  winning  by  keeping  with  her,  do  not  leave  her; 
fourthly,  if,  when  sticking  to  a  vessel  you  are  being  beaten  by  her,  part 
company  and  try  your  fortune  on  a  different  cast. 

APPROACHING  A  MARK  ON  OPPOSITE  TACKS. 

It  frequently  happens  that  two  yachts  are  approaching  a  mark  on 
opposite  tacks,  and  the  one  on  the  port  tack  may  be  able  to  weather  the 
mark,  whilst  the  one  on  the  starboard  tack  cannot  do  so  until  she  goes  on 
the  other  tack.      In  Fig.  49,  D  will  be  the 
mark,  A  a  vessel  on  the  starboard  tack,  and  (9 

B  the  one  on  port   tack.      It  would   be  the  Jg^pU       ^ 

duty  of  B  to  give  way,  even  though  it  were  '  *^ 

at  the  finish  of  a  race,  and  that  she  was  in 
a  position  to  cross  the  line  E;  she  would  be 
clearly  ahead  of  A,  but  might  not  be  able  to 
quite  weather  her,  and  so  would  have  to  give 
way.  We  recollect  a  case  similar  to  the  above 
happening  at  Cowes  between  the  Kriemhilda  and 
Arrow,  in    1874,    in  a    match    of    the    Royal 

Albert  Yacht  Club ;  the  Arrow  was  on  port  tack  and  gave  way,  but  the 
late  Mr.  Chamberlayne  said  he  never  gave  way  more  reluctantly  in  his 
life ;  yet,  as  it  was  clearly  his  duty  to  do  so,  he  ordered  the  helm  of  the 
Arrow  to  be  put  down,  and  the  Kriemhilda  got  round  the  mark  first. 

The  foregoing  case  is  very  clear,  and  there  can  be  no  doubt  as  to  what 
the  vessel  on  the  port  tack  should  do ;  but  the  case  would  be  more  difficult  to 
deal  with  if  the  yachts  were  in  the  position  with  regard  to  the  mark  shown 
in  Fig.  50.  A  is  a  yacht  on  the  starboard  tack ;  B  a  yacht  on  the  port 
tack;  D  a  buoy  which  the  yachts  have  to  round  and  proceed  in  the 
direction  of  the  arrow  E.  B  goes  into  stays  under  the  lee  bow,  but  a 
little  ahead  of  A,  so  that  when  they  arrive  at  the  buoy  they  are  in  the 

q  2 
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position  of  A  2  and  B  2,  and  a  collision  ensues.      B  will  claim  the  foul, 
and  argue  that  A  should  have   given  her  room  at  the   buoy;  A  will 

claim  the  foul,  and  say  that  B  should  not 
^  /^      have  gone  into  stays  in  a  position  where 

"^ — -5L  (\  A  could  strike  her.     B  in  this  case  would 

\Vv  be  in  the   right,  provided  always  that  the 

v\a  f^  would  not  have  occurred  if  A  had  not 

^^^  /^  altered  her  helm  by  putting  it  up.     But  B 

1  would  not  be  justified  in  tacking  in  such  a 

A  position  if  she  thereby  caused  A  to  put  her 

//^  helm  down  or  luff  to  avoid  a  collision;  nor 

PiQ  50^  would  she  be  justified  in  so  tacking  if  a 

collision  ensued,  and  A  did  not  alter  her 
course  one  way  or  the  other.  On  the  other  hand,  A  would  not  be  justified 
in  putting  her  helm  up,  and  so  cause  a  collision  or  a  fouling  of  the  mark. 

ROUNDING  MARKS. 

By  the  Y.R.A.  rule,  yachts  must  give  each  other  room  at  marks,  but 
a  yacht  is  not  justified  in  attempting  to  establish  an  overlap  at  the  last 
moment,  when  it  may  be  impossible  for  the  outside  yacht  to  give  room. 
A  yacht  in  rounding  a  mark,  whether  she  is  hauling  round  or  wearing 
round,  always  deadens  her  way  more  or  less,  and  if  a  yacht  is  close  astern 
so  as  to  be  only  just  clear,  it  is  quite  easy  for  her  to  make  an  overlap ; 
but  this  is  just  what  she  is  not  allowed  to  do.  The  overtaking  yacht 
must  have,  beyond  all  dispute,  established  an  overlap  before  the  other 
has  altered  her  helm  to  round ;  this  means  before  the  other  has  altered  her 
course  and  is  actually  rounding  the  mark.  It  frequently  happens  in  light 
winds  that  a  yacht  gets  jammed  by  the  tide  at  a  mark,  and  can  only  just 
hold  her  own  abreast  of  it.  A  yacht  that  comes  up  astern  can  pass  between 
such  other  yacht  and  the  mark  if  there  be  room ;  but,  if  there  be  not  room, 
she  must  pass  outside. 

In  running  for  a  mark  to  haul  round,  it  is  generally  prudent  (if  not 
hauling  against  a  foid  tide)  to  keep  well  to  leeward  of  the  mark,  and  haul 
up  gradually  to  it,  so  that  by  the  time  the  mark  is  reached  all  the  sheets 
are  flattened  in ;  in  fact,  the  vessel  should  be  almost  "  brought  to ''  by  the 
mere  hauling  aft  the  sheets,  and  with  as  little  helm  as  possible.  If  the 
yacht  has  to  be  ''  brought  to ''  against  the  tide,  only  a  short  sweep  shoidd 
be  made  in  rounding;  but  the  sheets  must  be  got  aft  smartly,  so  that 
when  the  vessel  is  actually  rounding  the  mark  they  are  properly  trimmed. 
This  is  particularly  necessary  if  the  yacht  has  to  be  brought  by  the  wind, 
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as^  otherwise^  when  the  hehn  is  put  down  she  will  not  come  to  quickly^ 
and  a  yacht  that  may  be  astern  coold^  by  a  better  hauling  of  her  sheets^ 
come  up  and  cut  her  out. 

If  the  mark  has  to  be  gybed  round  and  the  wind  is  lights  the  yacht 
should  be  run  dead  for  the  mark^  and  should  gybe  close  at  the  mark^ 
always  allowing  for  tide.  The  boom  can  be  handled  easily^  and  the 
shorter  the  circle  the  vessel  can  be  turned  in,  the  better.  But  if  there 
is  a  strong  wind,  and  an  attempt  is  made  to  make  a  short  turn  by  wearing 
close  round  the  mark,  it  will  probably  end  in  disappointment  or  disaster. 
Instead  of  attempting  a  short  turn,  the  vessel  should  haul  up  to  wind- 
ward of  her  course  a  little,  and  gybe  over  when  one  hundred  yards  or  so 
from  the  mark ;  there  will  then  be  time  to  trim  the  sheets  properly,  and 
the  vessel  will  not  overshoot  the  mark  nor  lose  any  ground.  When  a  vessel 
is  judiciously  rounding  a  mark  like  this,  she  may  find  one  ahead  that  has 
attempted  to  make  a  short  turn  of  it  by  gybin;^r  at  the  mark,  more  or  less 
''  all  standing.''  This  vessel,  before  she  can  be  met  with  her  helm,  will 
probably  fly  to ;  so  look  out  and  go  under  her  stem,  if  there  is  room  to 
do  so  without  striking  her,  and  then  through  her  lee.  If  an  attempt  is 
made  to  keep  on  her  weather,  a  luffing  match  will  be  the  result;  or 
perhaps  a  disastrous  collision,  as  your  vessel  that  gybed  first  will  have 
great  way  on,  whilst  the  other,  gybing  and  then  flying  to,  would  have 
almost  stopped  dead.  If  a  collision  under  such  circumstances  did  occur, 
the  overtaking  yacht  would  be  held  to  blame,  as,  although  it  might  have 
been  a  lubberly  thing  to  have  allowed  the  leading  vessel  to  fly  across  the 
one  that  was  coming  up  astern,  still  the  latter  being  the  overtaking  yacht 
would  have  to  keep  clear.  Therefore  keep  a  sharp  look-out,  and,  as  before 
said,  if  there  be  room,  go  under  the  other  vessel's  stem,  and  you  certainly 
will  be  able  to  get  through  her  lee.  If  there  be  not  room  to  so  go  under 
her  stem,  be  ready  to  give  lee  helm  if  necessary  to  clear  her  to  windward, 
and  you  probably  will  succeed  in  passing  her. 

If,  when  sailing  pretty  nearly  close-hauled,  the  mark  has  to  be 
rounded  by  wearing  or  gybing,  so  as  to  return  on  a  parallel  course,  the 
rounding  will  be  an  awkward  one.  If  there  is  much  wind  it  will  be 
prudent  to  keep  well  to  windward  of  the  mark.  Begin  to  bear  up  when 
a  hundred  yards  or  so  away  from  it,  easing  the  mainsheet  a  little,  but  not 
touching  the  head  sheets ;  then  as  the  yacht  is  nearly  close  to  the  mark 
hard  up ;  as  the  vessel  wears  round  to  nearly  before  the  wind,  steady  the 
helm  and  let  the  boom  go  over  as  easily  as  possible.  Be  careful  not  to 
ease  too  much  mainsheet;  steady  the  helm  directly  it  is  seen  that  the 
vessel  has  had  enough  to  bring  the  boom  over.  The  object  will  be  to 
turn  the  vessel  slowly  at  firsts  making  a  long  sweep;  then  quickly,  and 
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then  Blowly  again  at  the  la»t.  In  bearing  np  roand  a  mark  in  this  way 
care  must  be  taken  that  neither  the  boom  nor  any  of  the  lee  rigging 
touches  the  mark  boat;  and  if  the  markboat  is  flying  a  large  flag,  be 
careful  not  to  touch  it,  as  although  merely  touching  such  a  flag  would  not 
be  held  to  be  a  foul,  still  there  would  be  the  risk  of  the  flag  getting  hung 
up  in  some  of  the  yacht's  gear,  and  the  boat  itself  might  be  dragged 
alongside. 

In  gybing  always  be  smart  with  the  topmast  shifting  backstays 
and  the  runners ;  get  them  hauled  taut  before  the  boom  actually  goes 
over,  and  let  go  the  weather  backstay  and  runner  as  the  boom  comes 
amidships. 

As  a  hauling  mark  is  approached  always  get  the  sails  well  set  for 
coming  in  on  the  wind.  Anything  that  requires  setting  up  should  be 
attended  to  before  the  mark  is  reached.  If  a  jib  requires  shifting  do 
not  forget  that  it  can  be  done  more  easily  whilst  before  the  wind  than 
on  the  wind.  Very  frequently  a  vessel  is  run  off  the  wind  on  purpose 
to  get  in  the  jib ;  but  this  can  only  be  done  at  a  great  loss  of  distance. 

Sails  will  require  frequent  '' setting '^  during  a  match,  and  a  sharp 
look  round  must  be  taken  constantly,  especially  when  coming  to  wind 
from  sailing  off  the  wind.  In  getting  a  pull  on  the  topsail  tack  do  not 
forget  to  ease  the  sheet  first.  In  setting  up  the  peak  of  a  mainsail 
always  take  the  weight  of  the  boom  with  the  topping  lift.  In  setting 
up  a  jib  always  see  that  the  runners  are  taut. 

In  light  weather  and  with  a  foul  tide,  yachts  frequently  drive  back 
past  a  mark  after  fairly  rounding  it.  A  case,  recently  argued,  involved 
the  following  conditions :   In  the  diagram.  Fig.  51,  A  is  a  buoy  which 
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has  to  be  rounded  on  the  port  hand.  B  is  a  yacht  running  before  the 
wind  for  the  buoy;  she  hauls  round  the  buoy  and  stands  close  hauled 
to  C,  where  she  is  fairly  above  the  buoy.  The  yacht  is  put  about  at  C, 
and  stands  across  towards  the  buoy  again,  but  fails  to  weather  it;  she 
fetches  the  point  D,  and  stands  towards  E.  It  was  contended  that  B 
not  having  weathered  the  buoy  in  standing  from  C  to  D,  did  not  round 
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it  on  the  port  hand.     But  it  is  quite  clear  that  if  the  yacht  when  at  0 
was  clear  ahead  of  the  buoy  A^  the  rounding  would  be  a  good  one. 

Let  it  be  supposed  that  the  yacht  B  was  beating  to  the  buoy  and 
weathered  it,  and  then  ran  up  past  the  buoy  to  E  or  to  a  point  abreast  of 
0,  it  coidd  not  be  contended  that  the  buoy  had  not  been  rounded  (it 
always  being  understood  that  a  mark  has  not  to  be  "  circumnavigated^'). 
If,  when  the  yacht  arrived  at  B  or  abreast  of  C,  the  wind  fell  light  and 
the  tide  carried  her  back  past  the  buoy,  and  she  ultimately  repassed  the 
buoy  on  the  side  D,  that  would  not  affect  the  first  rounding,  which 
would  be  held  to  be  a  good  one. 

This  case  can  be  differently  illustrated ;  at  the  finish  of  a  race  a  mark 
boat  had  to  be  left  on  the  starboard  ^ 

hand  in  the  direction  of  the  arrow 
(Fig.  52).  *  The  yacht  instead  passed 
up,  leaving  the  mark  on  her  port  side  MarABotti.      \ 

in  the  direction  of  the  dotted  line  from  

A  to  B ;   then   round    the   mark  until 

fairly  below  it  at  D,  where  she  turned  and  repassed  the  mark,  leaving 

it  on  her  own  starboard  side,  thus  fulfilling  the  conditions. 

In  cases  like  these,  the  only  point  to  decide  is  whether  the  yacht 
has  been  in  a  position  to  make  the  rounding  a  good  one.  In  the  first  case 
(Pig.  51)  when  at  C,  it  would  be  required  to  be  proved  beyond  all  doubt  that 
the  hull  and  spars  were  fairly  clear  of  the  buoy  in  a  line  at  right  angles 
to  the  last  course  (the  course  in  the  direction  of  B  to  A),  and  unless  the 
yacht  were  clear  of  the  mark  by  such  a  test,  the  rounding  would  not  be  a 
good  one.  A  similar  test  woidd  decide  the  other  case  (Fig.  52)  by  the 
position  at  D. 

CAUSING  A  MARKBOAT  TO  MOVE  HER  POSITION. 

By  the  Y.R.A.  rules  if  a  mark  boat  shifts  her  position  the  race  shall 
be  re-sailed  again  if  a  committee  chooses  to  so  order  it;  and  if  a  yacht 
causes  a  markboat  to  shift  her  position,  by  veering  out  chain  for  instance, 
a  yacht  can  be  disqualified.  In  light  weather,  when  yachts  have  been 
driving  with  the  tide,  chain  has  frequently  been  veered  out  by  the  man 
in  the  markboat  to  enable  a  yacht  to  clear  without  fouling ;  such  a 
thing  ought  not  to  be  allowed,  and  the  Y.R.A.  rule  is  quite  necessary. 
It  has  been  objected  that  the  man  in  the  markboat  might  get  frightened 
and  veer  out  chain  when  the  yacht  did  not  require  it  to  be  veered  out 
to  enable  her  to  avoid  fouling ;  but  a  man  is  hardly  likely  to  get  frightened 
when  a  yacht  is  slowly  driving  in  a  calm,  and  if  there  was  any  breeze 
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at  all  he  would  have  no  time  at  the  last  moment  to  give  chain  to  his 
vessel.  Most  times  a  yacht  goes  "  straight  for  "  the  markboat,  and  clears 
it  by  an  alteration  of  the  helm  at  the  last  moment.  K,  under  such 
circumstances^  a  man  in  a  markboat  got  scared^  and  imagined  that  he 
could  avoid  an  impending  danger  by  veering  out  chain^  it  would  show 
very  great  folly,  as  if  the  markboat  was  to  be  struck  it  could  not  be 
avoided  by  veering  out  chain  at  the  last  moment. 

APPROACHING  A  SHORE  OR  MARK  CLOSE-HAULED. 

When  two  vessels  are  standing  on  the  same  tack  for  the  shore,  a 
shoal,  or  other  obstruction,  and  the  leeward  yacht  cannot  tack  without 
coming  in  contact  with  the  windward  one,  she  may  hail  the  windward 
yacht  to  go  about,  but  she  must  herself  at  the  same  time  tack;  but  if 
the  obstruction  is  a  mark  in  the  course,  such  as  a  buoy  or  vessel,  which 
has  to  be  rounded,  the  leeward  yacht  cannot  so  hail  the  windward  one 
to  go  about  and  give  her  room  to  tack.  If  the  leeward  yacht  requires 
to  tack  to  weather  the  mark  she  should  ease  her  helm,  and  wait  till  the 
other  one  has  drawn  clear.     [This  is  the  T.R.A.  rule.] 

When  one  of  two  yachts  has  to  tack,  the  common  practice  is  for 
the  windward  one  to  wait  until  the  other  has  actually  put  her  helm  down 
before  she  does  so  herself ;  if  this  is  not  done  she  will  probably  find  that 
the  yacht  that  was  to  leeward  of  her  has  shot  up  on  her  weather  quarter — 
some  distance  astern  perhaps,  but  still  on  her  weather  quarter — ^instead 
of  under  her  lee  beam  or  lee  quarter.  This  will  be  annoying,  but  naturally 
it  is  the  thing  that  the  vessel  which  was  to  leeward  will  endeavour  to 
effect  j  and  if  previous  to  tacking  her  position  was  under  the  lee  bow  of  the 
other,  she  is  almost  certain  to  effect  her  object  whatever  the  other  might  do. 

The  rule  clearly  says  that  the  windward  vessel  shall  tack  directly  she 
is  hailed  to  do  so  (providing  of  course  that  the  vessel  to  leeward  is  in 
actual  danger  of  running  aground  if  she  holds  on  any  longer),  and  that 
the  leeward  vessel  must  at  the  same  time  tack;  but  what  the  sailing 
master  of  the  leeward  vessel  generally  does  is  to  gently  ease  the  helm 
down,  and  sail  his  vessel  to  the  last  moment,  so  as  to  bring  her  round 
well  on  the  weather  quarter  of  the  other.  This  is  not  always  achieved, 
for  the  reason,  as  before  said,  that  the  windward  vessel  waits  until  the 
other  is  fairly  tacking,  or  else,  in  staying,  sails  round  in  the  same  way 
that  the  leeward  vessel  does. 

If  the  yachts  are  abeam  and  very  close  together—say  not  more 
than  a  length  apart — ^the  windward  yacht  should  put  her  helm  down 
directly  she  is  hailed.     If  she  waits  until  the  other  is  putting  her  helm 
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down^  and  then  eases  her  own  helm^  the  bowsprit  of  the  leeward  yacht 
may  strike  the  counter  of  the  other,  as  the  bow  of  the  one  will  be 
swinging  round  against  the  stem  of  the  other.  Therefore,  in  such  a 
case  the  windward  yacht  should  be  very  prompt  in  putting  her  helm 
down,  and  if  the  other  fails  to  put  hers  down  at  the  same  time  she  can 
be  protested  against. 

The  leeward  vessel  is  the  judge  of  her  own  peril,  but  this  does  not 
justify  her  in  needlessly  putting  another  vessel  about,  and  in  all  cases 
actual  peril  must  exist. 

If,  when  a  vessel  has  just  tacked  for  water,  she  meets  another  vessel 
standing  in  on  starboard  tack,  she  should  promptly  hail  that  vessel  to 
go  about;  but  if  she  herself  has  gathered  way  on  the  port  tack,  the 
one  on  starboard  tack  can  force  her  round  again;  and  it  is  no  excuse 
for  non-compliance  if  the  vessel  on  the  port  tack  says,  ''We  have  just 
tacked  for  water.''  If  she  has  room  to  tack  again  without  getting 
aground,  she  must  do  so,  and  then  immediately  afterwards  can  hail  the 
vessel  on  her  weather  to  tack,  if  necessary,  to  enable  her  to  avoid  striking 
the  ground.  As  a  rule,  it  is  a  dangerous  experiment  for  a  vessel  that  has 
just  stayed  to  attempt  to  clear  another  by  putting  her  helm  up ;  the  safer 
plan  is  to  put  her  helm  down. 

BEFORE  THE  WIND  UNDER  SPINNAKER. 

The  crew  ought  to  be  able  to  rig  and  to  have  all  the  spinnaker 
gear  ready  in  five  minutes;  thus  in  ordinary  weather  about  that  time 
should  be  allowed  for  getting  the  boom  out  and  spinnaker  halyards 
and  outhaul  bent,  and  shifting  backstay  aft,  before  bearing  up  round 
a  mark.  If  it  is  to  be  a  dead  run,  take  care  that  the  boom  is  on  the 
right  side,  so  that  the  vessel  can  be  run  for  the  next  mark  without 
gybing;  allow  for  the  tide,  if  any,  scan  the  wind,  and  determine  which 
side  the  spinnaker  boom  shall  be  on.  If  after  bearing  up  it  is  found 
that  a  mistake  has  been  made,  and  that  the  vessel  will  not  run  for 
the  mark  in  consequence  of  the  main  boom  being  on  the  wrong  quarter, 
do  not  try  to  make  her  and  get  by  the  lee.  When  running  by  the  lee 
the  mainsail  will  be  doing  but  little  or  no  good,  and,  further,  the  main 
boom  may  come  over  suddenly  and  pull  down  the  topmast,  or  break  itself 
on  the  runner.  Haul  up  to  windward  a  little,  and  fill  the  mainsail ;  but 
if  it  involves  hauling  up  more  than  a  point,  and  the  ''run''  be  a  long 
one,  gybe  over  at  once  and  run  straight  for  the  mark.'^ 

*  If  the  nm  be  12  miles,  and  the  yeaael  haul  ap  a  point  and  nin,  saj,  on  port  taok  for 
half  the  distanoe,  and  then  gybe  over  and  run  on  the  other  taok,  she  will  inoreaee  her  diatanoe 
to  12i  milee. 
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If  the  boom  has  to  go  square  off^  ease  up  the  topsail  sheet  a  little  if 
the  topsail  tack  is  to  windward  of  the  gaff,  and  ease  the  topsail  lacing  and 
tack  too,  if  it  strains  badly  across  the  peak-halyard  blocks.  If  the  peak 
of  the  mainsail  falls  aboard,  ease  the  peak  purchase  a  trifle,  but  not  until 
after  the  topsail  sheet  has  been  eased,  as  the  sudden  strain  thrown  on  the 
after  leech  and  sheet  of  the  topsail  might  cause  something  to  burst. 
Take  in  the  slack  of  the  weather  topping  lift  before  easing  up  the  peak 
purchase,  or  the  boom  may  come  down  on  the  rail.  The  weather  topping 
lift  should  always  carry  the  weight  of  the  boom  in  running  or  reaching 
with  the  boom  broad  off.  Be  careful,  if  there  be  much  weight  in  the 
wind,  not  to  ease  the  boom  off  so  far  as  to  allow  the  gaff  to  press  heavily 
on  the  lee  rigging,  as  the  jaws  of  the  gaff  might  thereby  be  broken. 

In  heavy  weather  it  will  not  be  prudent  to  run  with  the  boom 
square  off,  nor  to  run  dead  before  the  wind ;  keep  a  little  to  windward  of 
the  course,  and  then  gybe  over  and  run  for  the  mark  on  the  other  tack. 

With  the  weight  of  the  boom  and  spinnaker  boom  shifted  forward 
the  vessel  will  go  down  by  the  head,  and  if  she  does  not  like  the 
trim  the  crew  should  be  placed  abaft  the  tiller  lines  or  on  the  quarter 
deck. 

If  the  run  be  a  dead  one,  the  helmsman  will  have  two  objects  in 
view  :  1.  To  run  straight  for  the  mark.  2.  To  be  careful  that  the  mainsail 
is  not  gybed* 

OVEBTAKING  YACHTS.— LUFFING,  AND  BEABING  AWAY. 

If,  when  before  the  wind,  a  yacht  is  ahead,  and  you  cannot  pass 
her,  run  dead  in  her  wake  or  a  little  to  windward  of  her  wake  so  as 
to  cover  her;  you  may  do  her  a  little  harm  in  this  way  and  prevent 
her  getting  away  farther.  If  you  are  overtaking  a  vessel  and  desire 
to  pass  her,  give  her  a  wide  berth  either  to  windward  or  to  leeward; 
to  leeward  for  choice,  as  if  the  vessels  are  dead  before  the  wind  your 
antagonist  cannot  bear  away  after  you  to  do  any  harm;  if  you  try 
to  pass  to  windward,  a  senseless  luffing  match  will  most  likely  be' 
the  result. 

If  a  vessel  is  coming  up  fast  astern  and  threatening  your  weather 
quarter,  and  you  make  up  your  mind  that  she  shall  not  pass  to  windward, 
do  not  wait  until  her  bowsprit  is  over  your  quarter  before  you  luff,  but 
take  a  wipe  out  across  her  when  she  is  fifty  yards  off  or  so.  She  will  then 
know  what  you  mean  to  do,  will  probably  be  unable  to  get  on  your 
weather  at  all,  and  more  probably  will  not  try  it.  If  she  bears  up  to 
attempt  to  go  through  your  lee,  do  not  follow  her  off ;  if  you  do,  it  will 
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probably  end,  after  frequent  backing  and  filling,  in  her  ultimately  getting 
her  bowsprit  over  your  weather  quarter,  and  a  long  luffing  match  will 
ensue,  followed  up  perhaps  by  a  protest  for  bearing  away. 

When  one  of  two  yachts  which  are  close  together  succeeds  in  going 
through  the  lee  of  the  other  yacht,  the  latter,  if  possible,  should  run  dead 
in  the  wake  of  her  antagonist  that  has  just  passed  her.  If  the  wind  is 
very  light,  she  may  succeed  in  holding  her.  But  the  yacht  that  has 
just  passed  through  the  lee  of  the  other  should  luff  out  to  a  clear  berth, 
and  she  may  thus  be  able  to  rid  herself  of  the  intended  covering.  If 
there  be  an  obstruction  to  sea  room  she  will  be  unable  to  luff  out  clear 
perhaps,  and  may  very  likely  try  to  get  clear  by  running  off  to  leeward ; 
but  here  she  will  find  that  the  stemmost  yacht  can  follow  her,  and 
generally  running  off  the  wind  in  such  a  case  is  of  no  avail.  It  must 
be  understood  that  the  prohibition  contained  in  the  Y.B.A.  rule  on 
''luffing  or  bearing  away''  is  not  involved  here,  as  it  is  presumed  that 
one  yacht  has  passed  clean  through  the  lee  of  the  other,  and  if  she 
drops  back  again  that  other  yacht  which  was  passed  becomes  in  the 
position  of  an  overtaking  yacht.  An  overtaking  yacht  is  not  precluded 
from  bearing  away  provided  she  does  not  cause  the  yacht  overtaken  to 
bear  away  also  to  avoid  colUsion;  but  an  overtaken  yacht  is  forbidden 
to  bear  away  to  hinder  another  passing  to  leeward ;  that  is,  a  yacht 
that  is  overtaJeen  by  another  yacht  must  concede  an  unmolested  passage 
to  leeward. 

An  overtaking  yacht,  if  to  leeward,  is  not  allowed  to  luff  so  as  to 
cause  the  yacht  to  windward  to  luff  to  avoid  a  collision  until  she  (that 
is  the  overtaking  yacht)  has  drawn  clear  ahead. 

It  must  be  clearly  understood  that  the  foregoing  relates  to  "yacht 
racing "  alone.  Yachts  ordinarily  are  subject  to  the  customary  rule  of  the 
road,  which  enacts  that  ''every  vessel  overtaking  any  other  vessel  shall 
keep  out  of  the  way  of  the  last-mentioned  vessel,''  and  "when  one  of 
two  ships  are  to  keep  out  of  the  way  the  other  shall  keep  her  course." 
It  is  thus  quite  clear  that  by  the  ordinary  rules  of  the  sea  a  yacht  that 
is  being  overtaken  must  neither  luff  nor  bear  away  to  prevent  an  over- 
taking vessel  of  whatever  description  passing  her. 

By  the  rule  of  the  road  before  referred  to,  a  steam  yacht  must  keep 
out  of  the  way  of  all  sailing  vessels ;  but  there  would  appear  to  be  one 
position  in  which  the  sailing  vessel  would  have  to  keep  clear  of  the 
steam  yacht.  It  frequently  happens  that  a  sailing  yacht  is  overtaking 
a  steam  yacht  in  a  narrow  channel  or  on  the  open  sea,  and  the  question 
would  arise  which  was  bound  by  the  rules  to  give  way  f  The  sailing 
yacht  would  point  to  Article  15,  which  says:  "If  two  ships,  one  of  which 
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is  a  sailing  ship  and  the  other  a  steamship^  are  proceeding  in  such 
directions  as  to  involve  risk  of  collision,  the  steamship  shall  keep  out 
of  the  way  of  the  sailing  ship/'  This  is  clear  enough;  only  Article  17 
says  that  every  overtaking  vessel  shall  keep  clear  of  the  one  she 
is  so  overtaking.  Either  rule  is  imperative,  and  so  far  there  is  not  a 
word  to  direct  the  master  of  a  vessel  as  to  which  rule  he  must  be  bound 
by  under  such  circumstances.  However,  some  light  is  tKrown  upon  it 
by  the  catechism  of  examination  issued  by  the  Board  of  Trade  for  the 
use  of  examiners  in  seamanship.  Question  62  asks,  "  What  is  to  be  done 
by  A.,  whether  a  steamer  or  a  sailing  ship,  if  overtaking  B.  ?"  The 
answer  is,  ''  A.  is  to  keep  out  of  the  way  of  B.''  It  is  thus  quite  clear 
the  Board  of  Trade  intends  that  in  all  cases  the  overtaking  vessel, 
whether  she  be  under  steam  or  sail,  or  both,  must  keep  out  of  the  way 
of  the  one  she  is  overtaking.  The  popular  opinion  is,  that  in  all  possible 
directions  of  approach,  the  steam  yacht  must  keep  out  of  the  way  of  the 
sailing  yacht ;  but  there  is,  as  we  have  shown,  one  direction  of  approach, 
at  least,  under  which  it  is  the  duty  of  the  sailing  yacht  to  keep  clear  of 
the  steam  yacht.  A  vessel,  it  must  be  understood,  is  only  considered  as 
an  overtaking  one  when  she  is  steering  in  the  direction  of  the  one 
ahead  or  in  the  wake  of  the  one  ahead,  and  only  in  such  case  would 
the  sailing  vessel  have  to  keep  clear  of  the  steamer  she  might  be 
overtaking. 

SAILING  ALONG  A  WEATHER  SHORE— OVERTAKING. 

In  sailing  along  a  weather  shore  always  remember  that,  although  a 
yacht  may  ''luff  as  she  pleases  to  prevent  another  yacht  passing  to 
windward,*'  she  *may  not  shove  the  other  yacht  ashore  or  on  to  any 
obstruction ;  on  the  other  hand,  a  yacht  overtaking  another  yacht  should 
not  attempt  to  make  an  overlap  just  upon  reaching  an  obstruction.  This 
means  that  the  leading  yacht  can  keep  her  luff  up  to  the  very  moment  that  an 
obstruction  is  reached,  even  supposing  that  an  overlap  will  occur  simultaneously 
with  reaching  an  obstruction.  If  the  overtaking  yacht  goes  ashore  or  in 
any  way  receives  or  inflicts  damages  under  such  circumstances^  she  is  solely 
responsible.^ 

In  all  cases  remember  that  the  windward  yacht  can  only  demand 
room  in  case  she  would,  by  holding  to  her  course,  actually  strike  a  mark 
or  take  the  ground. 

In  sailing  along  a  weather  shore,  if  the  yacht  drags  the   ground, 

*  See  "  Approaohmg  a  Shore  or  Mark  "  (page  282),  as  to  the  rights  ol  the  leeward  yaoht. 
See  also  the  TJtJL.  mle,  "  Obstmotions  to  Sea  Boom." 
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promptly  ease  off  the  boom  and  put  the  helm  up^  and  send  all  hands 
forward.  The  boom  is  run  off  to  give  the  vessel  gi*eater  list,  so  as  to 
lighten  her  draught,  and  also  to  prevent  her  coming  to,  and  so  forge 
further  aground.  The  object  of  sending  the  men  forward  is,  that  by 
tripping  the  vessel  by  the  head,  the  draught  is  lessened.  If  the  vessel 
drags  whilst  running  along  a  lee  shore,  haul  the  boom  in  and  put  the 
helm  down.     ' 

CLOSE-HAULED  AND  SAILING  FEEE. 

According  to  Rule  19  of  the  Y.B.A.,  a  yacht  that  is  sailing  with 
the  wind  free  must  keep  out  of  the  way  of  one  which  is  close-hauled, 
and  there  appears  to  be  only  one  exception  to  this  rule,  which  will  be 
alluded  to  under  the  ^'  Meeting  end  on  '^  section.  In  match  sailing 
yachts  are  likely  to  get  into  positions  where  one  going  free  might  foul 
one  that  is  close-hauled  under  the  following  conditions : 

1.  In  beating  for  a  mark  when  a  yacht  that  is  close-hauled  might 
meet  one  that  has  already  rounded. 

2.  In  running  for  a  mark  when  the  yacht  that  is  before  the  wind 
might  meet  one  that  has  rounded,  and  is  now  close-hauled. 

In  either  case  it  is  the  duty  of  the  yacht  which  has  the  wind  free 
to  give  way  to  the  yacht  that  is  close-hauled.  In  most  cases  it  will 
be  safer  for  the  yacht  which  is  free  to  go  under  the  stem  of  the  other, 
as  by  crossing  ahead  she  might  compel  the  yacht  that  was  close-hauled 
to  bear  up  or  luff,  and  if  she  did  so,  the  yacht  that  had  the  wind  free 
would  be  disqualified.  (See  the  last  paragraph  of  '^Meeting  end  on 
section.) 


ff 


MEETING   END  ON. 

In  sailing  with  a  beam  wind,  or  if  one  yacht  has  the  wind  abaft 
the  beam  and  another  yacht  has  the  wind  on  the  bow,  and  they  be 
going  in  opposite  directions,  they  may  meet  each  other  end  on  so  as 
to  involve  a  risk  of  collision. 

In  such  a  case  it  is  the  duty  of  each  yacht  (even  if  one  is  close- 
hauled)  to  put  her  helm  to  port :  that  is,  the  yacht  on  the  port  tack 
will  bear  away,  whilst  the  yacht  on  the  starboard  tack  will  luff,  and  the 
yacht  on  the  port  tack  will  thus  pass  on  the  lee  side  of  the  other.  (This 
is  the  rule  of  the  road  observed  by  all  ships.) 

In  sailing  along  a  shore,  either  with  the  wind  blowing  on  the  shore 
or  off  the  shore,  two  yachts  meeting  end  on  might  be  in  a  position 
where  it  would,  perhaps,  be  hardly  prudent  for  one  of  them  to  use  much 
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port  helm.  In  Fig.  53,  let  A  be  a  yacht  close^hatUed,  and  B  one  with 
the  wind  on  the  quarter;  it  b  qoite  plain  if  B  ported  that  she  might 
go  ashore;  on  the  other  hand,  if  A  ported  sofficientlj  to  give  B  room 
she  might  get  herself  in  irons.  Again,  if  B  starboarded  and  haoled  oS 
shore  she  would  pass  on  the  weather  side  of  A,  and  A  would  get  a 
temporaiy  blanketing;  beyond  this  B  would  be  violating  the  rule  as  to 
porting.  The  proper  thing  to  do  would  be  for  A  to  edge  out  a  little 
in  good  time  so  that  B  should  not  be  required  to  use  so  much  port 
helm  ae  to  endanger  her  getting  ashore,  A  very  little  port  helm  would 
bring  A  out  clear  on  the  weather  side  of  B,  and  the  rule  of  the  road 
would  have  been  complied  with. 


But  the  close-hauled  vessel  might  be  on  the  port  tack  (see  C,  Fig.  53), 
and  as  she  would  in  sach  case  have  to  pass  on  the  lee  side  of  the  yacht 
which  was  free  (see  D)  she  would  consequently  require  considerably 
more  room  than  B,  as  the  main  boom  of  D  would  be  broad  off.  If  C 
ported  sufficiently  to  clear  D  and  her  boom,  C  would  most  likely  go 
ashore ;  but  D  having  plenty  of  sea  room  and  plenty  of  sheet  to  haul 
upon  could  make  a  free  use  of  port  helm  and  clear  C  to  windward  in 
accordance  wil^  the  rule.  In  this  case  almost  the  entire  obligation  of 
avoiding  a  foul  would  rest  with  D. 

It  must  be  clearly  understood  that  this  rule  only  applies  when  ttoo 
yacktg  are  meeting  end  on,  so  that  if  no  alteration,  were  made  in  their 
reepectivea  courses  a  adUsion  viould  ensue.  If  the  yacht  on  the  port  tack 
has  the  other,  say  a  couple  of  points  on  her  lee  bow,  and  they  are  sailing 
parallel  courses,  it  would  be  manifestly  absurd  for  the  yachts  to  port  their 
helms  and  cross  each  other,  when  by  continuing  their  course  unaltered 
they  would  dear  each  other. 
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If  two  yachts  are  approaching^  but  not  on  parallel  courses,  they  are 
in  the  position  of  crossing  vessels^  and  the  yacht  which  is  free  must  keep 
ont  of  the  way  of  the  yacht  which  is  close-hauled. 

SAILING  FREE. 

In  sailing  free^  if  two  yachts  have  the  wind  on  the  same  side^  the  one 
which  is  to  windward  must  keep  out  of  the  way  of  the  other.  (This  has 
been  already  explained.) 

But  it  may  so  happen  that  the  two  yachts  may  be  free  and  be  crossing 
on  opposite  tacks.  Thus,  say  the  wind  is  W.,  and  one  yacht  is  steering 
N.N.W.,  and  the  other  S.S.W.,  each  a  point  and  a  half  free,  they  will 
be  approaching  each  other  at  an  angle  of  134^.  In  such  case  it  will  be 
the  duty  of  the  yacht  with  the  wind  on  the  port  side  to  keep  clear  of 
the  other,  as  this  would  be  a  clear  case  of  crossing  on  opposite  tacks, 
and  not  of  ''meeting  end  on.*'  This,  however,  is  a  situation  not  likely 
to  occur  in  match  sailing. 

SIDE  LIGHTS. 

In  one  of  the  Y.B.A.  rules  it  is  enjoined  that  all  yachts  sailing  in  a 
match  at  night  shall  observe  the  Board  of  Trade  rules  as  to  the  carxying 
of  lights.  This  rule  interpreted  strictly  would  mean  that  the  side  lights 
are  to  be  put  in  their  places  at  sundown.  Sailing  masters  exhibit  an 
extraordinary  aversion  to  exhibiting  side  lights  in  a  match,  for  the  reason, 
as  they  say,  that  it  is  not  politic  for  any  vessel  to  let  another  know  what 
she  is  doing.  This  is  a  reason  that  will  not  hold  water,  and  owners  should 
insist  upon  lights  being  carried  in  their  proper  places.  Of  course  if  a 
match  is  within  a  half  hour  or  so  of  being  concluded  at  sundown,  the  rule 
would  not  be  enforced,  but  where  a  case  of  "  sailing  at  night  *'  is  involved, 
it  would  be  inexcusable  not  to  carry  lights.  It  is  sometimes  supposed 
that  it  is  sufficient  to  have  the  lights  on  deck  ready  to  show,  but  obviously 
if  all  the  yachts  in  a  match  did  this  the  lights  would  be  useless,  as  if  the 
yachts  could  see  each  other  so  as  to  know  when  to  show  their  lights,  there 
would  be  no  occasion  for  exhibiting  them  at  all. 

This  is  one  of  the  rules  which  owners  should  see  observed  as  a  matter 
of  honour,  and  no  occasion  for  protest  should  ever  occur  under  it. 

YACHTS   IN  DIFFERENT  MATCHES. 

It  is  now  a  common  practice  for  two  or  three  or  even  more  matches  to 
be  started  on  the  same  day  to  sail  over  the  same  course,  and  the  Y.R.A. 
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found  it  necessary  to  enjoin  that  the  sailing  rules  apply  to  all  yachts^ 
whether  sailing  in  the  same  or  in  different  matches.  Frequently  a  big 
vessel  has  unjustifiably  bullied  a  small  one  round  when  beating  to  wind- 
ward, but  under  the  Y.R.A.  rules  a  small  vessel  which  is  on  starboard 
tack  can  force  a  large  one  that  might  be  on  port  tack  to  give  way.  It 
seems  scarcely  credible  that  such  a  rule  should  be  required,  and  it  is  even 
less  credible  that  it  should  be  occasionally  observed  with  doubtful 
willingness. 

SCULLING. 

The  practice  of  sculling  small  boats  by  moving  the  rudder  backwards 
and  forwards  (see  ''  Sculling  *'  in  the  Appendix)  is  common  in  calms,  and 
considerable  progress  can  be  made  by  this  means.  The  question  has  been 
raised  on  several  occasions  as  to  the  permissibility  of  such  sculling  during  a 
match,  and  two  or  three  protests  have  arisen  out  of  the  practice.  It  is  very 
useful  to  scull  even  large  yachts  occasionally  when  they  will  not  come  round 
in  light  winds,  and  no  one  could  contend  that  this  was  not  a  legitimate 
use  to  make  of  the  rudder;  it  would  be  simply  ''steering,"  but  as  no 
means  of  propulsion  but.  sails  are  permissible  it  certainly  is  a  moot  point 
as  to  whether  sculling,  if  used  as  a  means  of  propulsion,  should  be 
allowed;  and  it  is  satis&ctory  to  note  that  the  Council  of  the  Yacht 
Badng  Association  has  decided  that  sculling  with  the  rudder  is  only 
permissible  for  actual  steering. 


ANCHORING. 

Yachts  may  anchor  during  a  race,  but  must  weigh  again,  and  not 
slip.  Several  instances  have  occurred  where  a  yacht,  when  kedging  in 
a  tideway  on  foul  ground,  has  been  unable  to  get  the  kedge  on  board 
again.  In  such  a  case  the  crew  would  heave  on  the  warp  until  it  burst ; 
but  if  the  yacht  had  let  go  her  bower  and  chain  this  could  not  be 
done,  and  the  yacht  would  be  compelled  to  slip  and  buoy  the  chain. 
No  adjudication  has  been  made  by  the  Council  that  exactly  bears  upon 
these  cases,  but  the  common  sense  view  would  appear  to  indicate  that 
if  a  yacht  burst  her  warp  in  endeavouring  to  recover  her  kedge,  she 
should  not  be  disqualified  on  the  grounds  of  slipping.  Neither  should 
a  yacht  be  disqualified  if  after  making  every  endeavour  to  weigh  her 
bower,  she  &iled  and  slipped. 

Cases  have  occurred  in  calms  where  kedging  has  been  resorted  to 
as  a  means  of  propulsion.     The  kedge  has  been  dropped  over  at  the 
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bow,  and  the  crew  walked  aft  with  the  warp,  hauled  the  kedge  up  over 
the  stem,  and  let  it  go  again  over  the  bow;  or  the  kedge  has  been  let 
go  over  the  stem,  and  recovered  at  the  bow.  To  get  round  a  mark 
against  a  tide  such  kedging  might  be  successfully  practised,  but  under 
the  role  ''that  no  mode  of  propulsion  except  sails  shall  be  allowed,^'  it 
is  clearly  forbidden. 

SOUNDING. 

In  the  Y.B.A.  rules  it  is  enjoined  that  no  instrument  other  than 
the  lead  and  line  shall  be  used  for  sounding.  This  rule  was  adopted 
many  years  ago  by  the  Thames  clubs  to  stop  the  practice  of  shoving  a 
boat  along  by  a  pole,  yard,  or  sweep  under  the  pretence  of  sounding 
with  the  same.  • 

HOVE  TO  ON  PORT  TACK. 

Ordinarily,  if  a  yacht  is  hove  to  on  port  tack  and  another  yacht  is 
approaching  her,  close-hauled  on  starboard  tack,  the  one  on  port  tack 
should  in  good  time  fill  and  get  way  on  and  tack  or  boar  away  so  as 
to  clear  the  other  yacht.  But  if  the  yacht  on  port  tack  is  disabled  she 
could  hardly  be  expected  to  do  this,  and  the  yacht  on  the  starboard 
tack  should  keep  clear;  so  also  if  the  yacht  on  the  starboard  tack  is 
free  and  the  yacht  on  the  port  tack  is  hove  to  (whether  disabled  or  not), 
the  former  should  keep  clear. 


LEAVING  A  YACHT  DURING  A  MATCH. 

Under  most  old  club  rules  no  one  was  allowed  to  join  or  leave  a 
yacht  after  the  preparatory  gun  had  been  fired.  This  rule  was  called 
into  existence  on  the  Thames  in  consequence  of  the  practice  of  having 
a  number  of  hands  on  board  a  yacht  prior  to  the  start  to  assist  in  hoisting 
the  canvas,  and  these  men  were  turned  out  into  a  boat  directly  the  canvas 
was  hoisted.  But  even  supposing  that  such  a  practice  should  be  pre- 
vented, there  would  appear  to  be  no  reason  why  a  mere  passenger  should 
not  join  or  leave  a  yacht  during  a  match,  and  under  Y.R.A.  rules  it  is 
simply  enjoined  that  no  paid  hand  shall  join  or  leave  a  yacht  during  a 
match.  This  of  course  gives  permission  to  a  passenger  or  owner  to  leave, 
but  no  paid  hand  could  go  from  the  yacht  in  a  boat  to  put  the  passenger 
on  shore. 

B 
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In  the  case  of  a  man  leaving  a  yacht  by  falling  overboard,  it  is 
assumed  to  be  an  accidental  circumstance;  and  if  the  man  has  been 
recovered  again  by  the  yacht's  own  boat  or  a  life  buoy,  or  picked  up 
by  another  yacht,  neither  the  yacht  that  lost  the  man  nor  the  one  that 
picked  him  up  would  be  disqualified  if  one  or  the  other  afterwards  became 
entitled  to  a  prize  by  coming  in  first  or  by  time  allowance.  But  if  a 
yacht  or  yachts  had  been  in  such  a  position  that  she  or  they  would  in 
all  probabiUty  have  won  the  match,  had  it  not  been  for  rendering 
assistance  to  recover  a  man,  the  committee  can  order,  if  they  so  please, 
the  race  to  be  re-sailed  between  the  yachts  which  were  prevented  winning 
as  stated  and  the  yacht  that  actually  did  win.  Nothing  is  said  about 
the  yacht  that  lost  the  man  overboard  being  allowed  to  take  part  in 
the  match  if  ordered  to  be  re-sailed,  whatever  position  such  yacht  may 
have  been  in  at  the  time  of  the  accident ;  and  the  inference  is  that  a 
yacht  which  is  deprived  of  her  chance  of  winning  a  race  by  losing  a 
man  overboard  must  abide  by  the  consequence  of  her  own  accident  and 
not  be  given  another  chance. 

AMENABLE  TO  RULES. 

In  a  match  a  yacht  is  held  to  be  amenable  to  rules  directly  the 
five  minutes  gun  has  been  fired  or  the  Blue  Peter  hoisted ;  and  she  ceases 
to  be  amenable  to  the  rules  directly  she  has  completed  the  course  by 
passing  the  winning  flagboat  or  mark.  A  yacht,  however,  should,  after 
finishing  a  contest,  be  most  careful  to  keep  clear  of  all  other  yachts  that 
have  not  completed  the  course,  even  to  the  extent  of  giving  way  to  one 
sailing  free  on  port'  tack  if  she  herself  is  close-hauled  on  starboard  tack. 


CHAPTER   XVI. 


CENTRE-BOARD    BOATS. 


Although  it  may  be  difficult  to  say  what  is  a  boat  and  what  is  a  yacht, 
when  we  are  speaking  of  small  craft,  yet  we  think  a  great  deal  of  this 
difficalty  will  be  removed  if  we  define  a  boat  to  mean  a  vessel  that  is  not 
wholly  decked,  and  that  can  be  rowed.  In  selecting  one  of  these  craft 
that  is  either  open  or  partly  open,  the  main  guide,  of  course,  will  be  the 
locality.  Thus,  if  the  boat  is  for  Brighton,  one  of  the  shallow  centre- 
board beach  boats  used  thereat  will  be  the  most  suitable,  inasmuch  as  they 
can  be  readily  "  beached  "  or  hauled  out  of  water,  it  being  necessary  that 
they  should  be  so  hauled  up,  as  there  is  no  sheltered  or  safe  anchorage  at 
Brighton.  For  the  Thames  above  bridge,  where  the  winds  are  light  and 
baffling,  a  very  light  centre-board  gig  is  the  most  useful,  as  it  sails  well  in 
light  winds,  and  is  easily  rowed  in  calms.  On  the  Mersey,  where  the  boats 
can  lie  afloat,  and  where  generally  there  is  more  wind  and  sea  than  any 
ordinary  boat  could  well  ta,ckle,  a  heavier  and  deep  keel  sailing  boat  is  in 
use.  At  the  same  time,  a  keel  boat  quite  as  light  as  the  Surbiton  boats 
has  been  introduced  on  the  Mersey ;  but,  in  order  that  they  may  safely 
encounter  the  rough  water,  are  nearly  wholly  decked  in.  On  the  south 
coast  all  sorts  of  sailing  boats  are  to  be  met  with,  from  the  old-fashioned 
skiff  and  wherry  to  very  many  versions  of  the  Itchen  boat. 

The  centre-board,  it  appears,  was  invented,  or  rather  adapted,  from  the 
lee-board  by  Captain  Schank,  of  the  British  Navy,  somewhere  about  1774. 
We  have  not  come  across  any  contemporary  record  of  the  invention,  but  in 
Chamock's  "History  of  Marine  Architecture,''  published  in  1802,  the  fact 
is  alluded  to,  together  with  a  description  of  a  boat  with  a  sliding  keel  built 
by  Captain  Schank  at  Boston,  Massachusetts,  in  1774,  for  Earl  Percy  (after- 
wards Duke  of  Northumberland).  The  engraving  Fig.  54,  on  the  next 
page,  represents  this  boat,  and,  so  far  as  we  know,  is  the  oldest  authentic 
record  of  the  sliding  keel.     At  about  the  same  time  Captain  Schank  was 
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Tte  double  centre-board  was  macli  advocated  in  America  in  1871,  but 
we  believe  that  no  large  yacht  was  built  on  the  plan.  However,  in  \S7li 
the  ides  occurred  to  Mr.  W.  Jeans,  of  Chriatchurch,  to  have  a  emaU  cnifl 


provided  with  two  boards,  and  he  published  the  following  description  of  the 
boat  and  drawing  (see  Figs.  58  and  59} : 


The  letters  aaaa,  show  the  for©  trunk ;  b,  lever ;  c,  chain ;  d,  keel ;  e, 
aft  trunk ;  /,  wheel ;  s,  chain ;  h,  aft  keel. 

Mr.  Jeans  thus  referred  to  his  boat : — 

"  I  found  her  answer  remarkably  well,  both  for  Bpeed,  hardineas,  and 
weatherly  qualities.  The  keels,  which  are  of  iron,  are  situated  fore  and 
aft.  The  fore  keel,  having  its  trunk  in  the  cuddy,  takes  up  no  room  in  the 
boat,  and  is  lifted  by  a  lever  and  chain  band,  which  runs  over  a  couple 
of  sheaves  on  the  deck  beam  to  get  a  straight  pull.     Holes  are  bored  about 
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an  incli  and  a  half  apart  in  the  support  of  the  after  end  of  the  trunk 
to  take  a  pin,  which  regulates  the  depth  of  keel.  The  trunk  of  the  aft  keel 
is  the  dead  wood  in  the  run  of  the  boat.  The  keel  is  lifted  into  its  trunk 
by  a  small  wheel  and  winch,  the  wheel  being  large  enough  to  take  up  the 
chain  in  one  turn  without  overlapping,  a  dog  catching  it  at  any  required 
depth. 

''  The  advantages  are  these.  The  keels  take  up  no  room  in  the  body  of 
the  boat ;  they  can  be  regulated  to  carry  any  kind  of  helm.  By  lifting  up 
the  fore  keel  in  wearing  the  boat  is  much  sooner  round.  If  there  is  a 
doubt  of  her  not  coming  about  in  a  seaway,  wind  up  the  aft  keel,  when  she 
will  immediately  shoot  into  the  wind,  dropping  it  again  as  soon  as  she  fills 
on  the  other  tack.  In  beating  to  windward  in  a  seaway  she  will  fetch  where 
.she  points,  unlike  the  ordinary  centre-boarder,  which,  having  no  grip 
forward,  is  knocked  to  leeward  with  every  sea.  She  is  12ft.  long  on  the 
keel,  and  6ft.  beam,  and  though  of  such  extraordinary  proportions,  is 
remarkably  fast,  which,  I  am  convinced,  partly  arises  from  the  proper 
depths  which  can  be  given  to  the  keels,  whereby  the  rudder  (except  for 
altering  her  course)  is  never  out  of  the  line  of  the  keel,  consequently  never 
helping  to  stop  her  way." 

No  doubt  the  two  boards  may  be  found  useful  under  exceptional 
circumstances,  but  the  single  centre-board,  as  generally  in  use,  is  much  to 
be  preferred.  Such  a  boat  will  be  more  sensitive  to  slight  alterations  of 
her  helm,  and  generally  will  be  more  agreeable  to  sail  on  a  wind.  The 
strongest  reason  for  having  two  boards  would  be  in  the  case  of  a 
shallow  vessel  that  had  to  keep  the  sea,  and  might  have  to  scud  in  very 
disturbed  water  and  generally  to  encounter  heavy  weather.  However,  a 
yacht  of  the  deep  type,  with  strong  fixed  keel,  would  be  better  adapted 
for  such  work. 

Two  other  plans  for  centre-boards  were  proposed,  in  1877,  by  Lieut. 
Tipping,  R.N.  and  Mr.  A.  J.  Lane.  The  two  plans  are  almost  identical, 
as  will  be  seen  by  a  reference  to  Fig.  1,  Plate  II. 

Lieut.  Tipping,  in  describing  his  invention,  says :  "  One  of  the  chief 
objections  to  the  ordinary  centre-board  keel  is,  that  the  case  takes  up  so 
much  room  in  the  cabin,  dividing  it  completely  in  half ;  if  the  keel  be  a 
large  one,  it  comes  up  to  the  cabin  ceiling  when  hauled  up.  To  obviate 
this  disadvantage,  I  propose  a  plan  of  extending  the  deep  keel  throughout 
the  whole  length  of  the  vessel,  as  shown  in  the  drawing  in  the  above  plan, 
lowering  the  case  considei'ably,  if  necessary  keeping  it  under  the  floor 
altogether,  and  getting  the  same  area  by  length  instead  of  depth.  The 
only  disadvantage  of  extended  length  that  I  know  of  would  be  that  the 
staying  power  would  be  diminished  a  little ;  but,  on  the  other  hand,  a  vessel 
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would  stay  well  with  the  proposed  keel  in  shallow  water,  where  she  would 
not  do  so  with  only  a  third  of  the  board  down  if  it  were  on  the  short 
system. 

''  The  case  extends  from  stem  to  stem-post,  its  planks  being  counter- 
sunk into  each,  and  all  riveted  together,  the  heads  of  which  are  shown  in 
the  drawing.  The  keel  proper  is  on  top  of  the  case,  into  which  the  keel  is 
countersunk,  and  all  riveted  together.  A  section  of  it  is  shown  at  a  in  the 
transverse  section.  Fig.  2,  Plate  II.  It  is  securely  kneed  to  stem  and  stem- 
post.  The  case  is  divided  into  two  compartments  by  a  triangular  piece  of 
wood,  shown  in  the  centre  of  sheer  plan,  shaded.  Rivets  go  through  this 
and  both  sides  of  the  case,  to  prevent  its  closing  or  opening  by  warping  or 
straining.  The  floors  are  of  iron,  flat,  and  bent  upon  its  edge,  to  fit  over 
the  top  of  keel  down  side  of  case,  and  bolted  to  timbers  acting  as  clamps  to 
prevent  any  spring  in  the  case.  One  is  shown  is  Fig.  2,  marked  6.  In  the 
drawing  the  keel  and  floors  come  above  the  flooring,  as  the  boat's  floor  is 
flat,  and  area  of  drop  keel  large ;  but  this  of  course  is  not  necessary  in  a 
slightly  deeper  build. 

^'The  drop  keel  is  in  two  pieces;  they  are  hinged  together  in  the 
centre  at  /;  the  foremost  one  pivots  in  the  fore  part  of  the  case  outside  the 
rabbet,  as  shown  in  Fig.  1,  Plate  II.,  at  c.  The  after  keel  has  a  slot  cut  in 
it,  in  which  the  bolt  d  works  as  the  keel  is  raised  or  lowered.  They  are 
raised  either  by  a  screw  working  through  a  stuffing  box  on  top  of  the  keel 
proper,  or  by  a  rope  and  tackle,  as  in  the  ordinary  way,  the  rope  working 
through  a  pipe  or  trunk  built  up  above  water,  as  e  ;  a  wormed  wheel  would 
be  the  most  complete,  working  on  the  spindle  after  coming  through  the 
stuffing  box,  but  it  must  be  free  to  rise  up  in  case  of  striking  the  ground. 
On  the  keel  being  raised,  the  upper  comers  above  the  hinge  will  commence 
to  separate,  and  pass  on  each  side  of  the  triangular  piece  of  wood  before 
spoken  of,  until  they  arrive  at  the  top  of  case,  as  shown  by  the  dotted  lines 
in  Fig.  1,  Plate  II.,  which  position  they  will  occupy  inside  the  case,  the 
foremost  one  pivoting  on  r,  and  the  after  one  receding  aft  through  the 
length  of  the  slot  spoken  of. 

"  An  improvement  to  the  slot  and  bolt  might  be  to  hang  the  aft  end 
by  a  rope  with  tackle,  and  to  have  the  power  of  dropping  it  a  little  at  its 
after  end,  to  counteract  weather  helm  if  necessary.  I  imagine  that  this 
system  of  building  would  be  much  stronger  than  the  ordinary  plan  of 
splitting  the  keel  for  one-third  of  the  length ;  and  I  see  no  reason  why  it 
should  not  be  applied  to  large  yachts,  enabling  them  to  reduce  tteir 
draught  of  water  by  a  couple  of  feet  at  all  events ;  and  if  the  keels  were 
made  of  iron  it  would  keep  the  weights  low/' 

Mr.  Arthur  James  LanOj  of  Surbiton,  invented  a  similar  contrivance 
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(Fig.  3,  Plate  II.).  Mr.  Lane  proposes  that  his  board  should  be  made 
of  boiler-plate.  The  fore  end  of  the  fore  half  of  the  board  is  pivoted 
as  shown ;  at  A  B  the  plate  is  doubled,  so  as  to  form  a  case  to  receive 
the  fore  end  of  the  after-plate.  This  after-plate  works  on  what  might 
be  termed  an  eccentric  pivot,  as  shown  at  E.  The  two  plates  are  pivoted 
together  at  D,  the  after-plate  being  shut  in  the  fore  one  as  already 
described.  The  plates  are  lifted  by  a  rope  or  chain  (attached  to  the 
after-plate),  and  a  barrel  as  at  K.  The  plates  when  housed  have  their 
centre  pivot  at  H,  and  the  after  end  of  the  stem-plate  goes  into  the 
position  shown  at  F. 

So  far  as  we  can  judge,  there  is  not  much  to  choose  between  the 
two  plans;  but,  on  the  face  of  it,  that  of  Lieut.  Tipping's  looks  the  best 
for  work,  as  more  of  the  board  is  housed  at  the  ends.  However,  the 
other  plan  has,  by  virtue  of  the  "hump"  (which  could  be  increased)  a 
better  hold  amidships. 

It  should  be  noted  that  Lieut.  Tipping's  plan,  as  shown,  is  applied 
to  a  moderately  deep  yacht,  so  that  the  plates  are  housed  under  the 
platform.  Mr.  Lane's  plan,  as  shown,  is  applied  to  a  17ft.  shallow  centre- 
board gig,  for  rowing  or  sailing. 

It  is  usual  to  give  a  boat  of  about  17ft.  in  length  six  or  seven  square 
feet  area  of  centre-board ;  but  in  Mr.  Lane's  plan  as  much  as  nine  square 
feet  are  shown.  The  area  of  the  immersed  longitudinal  vertical  section 
of  the  boat  is  ten  square  feet,  and  the  centre  of  gravity  (centre  of  lateral 
resistance)  is  in  the  same  vertical  line  in  each,  that  is  9ft.  abaft  the  fore 
side  of  the  stem  at  the  load  water-line.  The  weight  of  the  plates,  if 
of  iron  ^in.  thick,  would  be  2401b. ;  if  fin.  thick,  3001b.;  if  fin.  thick, 
3601b.;  this  includes  that  portion  of  the  plates  housed  when  they  are 
down.  However,  so  much  board  is  really  not  necessary,  and  quite  sufficient 
hold  of  the  water  could  be  obtained  by  a  smaller  board. 

In  using  either  of  these  contrivances,  the  sails  would  have  to  be  very 
carefully  balanced  by  the  centre  of  lateral  resistance,  and  as  the  pressure 
would  be  greater  on  the  fore  part  of  the  board  than  on  the  aft  part  (see 
pages  15  and  23),  it  will,  in  practice,  probably  be  found  necessary  to  have 
the  centre  of  effort  considerably  forward  of  the  centre  of  lateral  resistance, 
to  bring  about  a  balance.  This  really  means  that  the  fore  board  will  be 
doing  the  greater  portion  of  the  work  in  holding  the  boat,  and  this  ques- 
tion arises :  had  not  the  foroboard  be  better  shifted  further  aft,  and  the 
other  half  of  the  board  done  away  with  altogether,  and  thus  reduce  the 
surface  for  friction  to  a  minimum  ? 

Numerous  contrivances  have  been  suggested  to  admit  of  the  inside 
housing  of  the  board  being  dispensed  with  altogether,  and  a  very  practical 
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plan  was  proposed  a  short  time  ago.  It  consisted  of  a  single  plate 
of  iron  pivoted  at  the  far  end,  and  made  to  rest,  when  hauled  up,  on 
one  side  of  the  keel.  An  extension  of  this  plan  formed  by  adding  to  the 
plates  and  forming  them  into  a  kind  of  fan  will  be  found  illustrated  by 
Fig.  60.  It  will  be  seen  that  the  leaves  of  the  fan  are  pivoted  to  the  side  of 
the  keel  at  x.  The  keel  is  cut  away,  and  a  plate,  a,  bolted  over  the 
chamber,  so  as  to  form  a  kind  of  box  or  case  to  take  all  the  leaves  when  the 
fan  is  shut.  See  the  small  sketch.  The  leaves  k,  k,  k,  are  connected  at 
their  after  ends  by  studs  and  slots.  The  fan  is  closed  by  a  bar,  working  in 
a  pipe  p,  as  shown.  The  bar  is  attached  to  the  lower  leaf  by  a  stud,  which 
works  in  a  fore  and  aft  slot,  8.     The  lifting  bar  should  be  jointed,  so  that 
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when  the  fan  is  closed,  the  handle  part,  h,  will  fold  down  by  the  side  of  the 
pipe.  The  slots  should  be  cut  wide  enough  to  ensure  the  studs  working 
easily  in  them.  The  heads  of  the  studs  should  be  thin,  and  the  edges 
nicely  bevelled  off.  The  number  of  leaves  could  be  of  course  increased,  but 
two  would  in  most  cases  be  probably  found  sufficient  and  less  liable  to  get 
locked  or  jammed. 

In  1870  a  boat  was  built  by  Messenger,  and  called  Wideawake,  with 
a  kind  of  shoe  keel.  The  boat  or  rather  canoe  was  15ft.  lOin.  long,  and 
3ft.  2in.  beam^  depth,  gunwale  to  keel,  1ft.  4in.  She  had  an  oak  keel 
increasing  in  depth  from  2in.  forward,  to  6in,  aft.     To  this  keel  was  fitted 
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a  hollow  galvanised  keel — a  kind  of  case  in  fact  to  take  the  oak  keel — 
12ft.  long,  made  of  ^in.  iron  (see  Fig.  61).  The  keel  was  pivoted  forward 
4ft.  from  the  stem  plumb  to  load  line.  Care  was  taken  to  make  the  iron 
case  fit  the  oak  keel.  The  case  was  raised  by  a  wire  fastened  to  the  stem 
end  of  the  case,  and  passing  through  a  tube  as  shown  by  A  B,  Fig.  62. 
The  wire  passed  over  a  pulley  on  deck  and  was  secured  at  mainmast.  The 
keel  weighed  281b. 

A  better  plan  than  the  shoe  keel  was  fitted  a  few  years  ago  in  a  smaU 
boat,  Robin  Hood,  by  Searle,  for  Mr.  W.  B.  Forwood.  She  had  an  oak 
keel  5in.  deep,  in  the  under  side  of  which  a  slot  9ft.  long  and  3in.  deep  was 
cut;  into  this  slot  a  galvanised  iron  plate  Jin.  thick,  9ft.  long,  and  3in. 
deep  was  fitted.  It  was  raised  and  lowered  by  a  rod  at  each  end,  working 
in  upright  lead  pipes. 

Among  the  many  curious  contrivances  to  prevent  leeway,  one  exhibited 
at  the  Exhibition  of  1851  is  as  strange  as  any.     The  designer's  idea  appears 
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to  have  been,  that  to  obtain  the  greatest  advantage  in  the  way  of  stability 
a  yacht  should  be  very  broad  and  big  above  water,  and  very  narrow  and 
small  under  it  (see  Fig.  63)  ;  and  that  to  get  a  large  amount  of  lateral 
resistance,  two  keels  should  be  had  instead  of  one  shaped  longitudinally  as 
shown  by  Fig.  64. 

So  far  as  the  question  of  stability  is  concerned,  we  need  scarcely  say 
more  than  that  it  would  be  much  increased  if  the  greatest  beam  were  put 
on  the  water  line ;  but  as  the  idea  of  parallel  keels  is  continnally  cropping 
up,  it  may  be  well  to  point  out  that  they  cannot  be  of  any  advantage. 
In  the  first  place,  there  is  an  extra  surface  for  friction  provided  by  the 
doubling  of  the  keels,  and  as  surface  friction  enters  so  largely  into  the 
aggregate  resistance  of  a  vessel  double  keels  should  be  condemned 
for  this  reason  alone.  Secondly,  the  actual  increase  in  the  lateral 
resistance  would  be  only  a  very  small  percentage  of  the  added  surface, 
as  the  water  would    practically  be  locked   up  between  the  two  keels, 
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and  BO  really  out  of  the  four  sides  of  the  keels,  only  one  side  (the  leeward 
one  of  the  leeward  keel)  would  meet  with  lateral  resistance. 


Among  many  other  contrivances,  the  time-honoured  lee-board  may  be 
mentioned,  and  the  "  borizontal  keel,"  descriptione  of  both  of  which  will 
be  fonnd  at  the  end  of  the  book. 
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CENTRE-BOARD  BOAT  FOR  ROWING  AND  SAILING. 

The  boat  most  generally  in  quest  on  the  Thames  is  the  one  for 
'^  rowing  and  sailing/'  or  centre-board  gig,  which  has  been  so  laboriously 
described  from  time  to  time  in  the  Field.  This  boat,  for  the  man  who 
likes  the  exercise  of  rowing  and  the  pleasure  of  dodging  a  wind  between 
the  banks  of  a  river,  is  admirably  contrived.  But  he  who  has  one  need  be 
content  to  limit  his  cruises  to  the  water  upon  which  she  was  intended  to 
sail,  until  he  has  become  a  perfect  master  of  the  art  of  boat  sailing.  He 
should  not  be  tempted  into  "  cruises "  down  the  river  to  Sea  Reach,  to 
Sheemess,  Leigh,  or  Shoeburyness,  as  he  may  be  " caught*'  in  a  nor'- 
wester  ;  and  then,  if  he  has  only  been  used  to  open-boat  sailing  in  smooth 
water,  and  to  very  little  of  that,  it  may  go  hard  with  him.  He  will  find  it 
impossible,  even  supposing  he  can  reef  down  and  so  for  handle  his  craft  as 
to  tack  her,  to  get  to  windward  against  a  lee  tide  and  yeasty  sea ;  and  the 
probability  is  that,  even  if  the  tide  be  a  weather-going  one,  the  sea  will  be 
so  bad  that  she  will  be  blown  farther  to  leeward  every  tack  than  the  tide 
will  carry  her  to  windward.  Under  these  conditions  there  will  be  no 
alternative  but  to  "  up  helm  "  and  run  for  it ;  and,  as  it  may  be  no  more 
practicable  to  get  into  Sheemess  than  up  Sea  Reach,  the  situation  of  the 
"  outward  bound "  boat  sailer  would  be  decidedly  unenviable.  Why  not 
put  her  head  to  the  sea  and  row  her  ?  she  is  a  boat  for  rowing  and  sailing. 
Well,  a  man  cannot  row  a  boat  head  to  sea  with  much  success,  and  the  need 
of  doing  so  would  be  a  rather  severe  argument  against  the  sailing  qualities 
of  the  boat.  Then  rig  and  throw  overboard  a  floating  anchor,  ride  to  that, 
and  wait  till  the  turn  of  the  tide.  Very  capital  advice,  and  an  old  hand 
might  do  it,  but  not  a  frightened  novice.  The  broad  truth  is,  that  a  light 
centre-board  gig,  easy  to  row,  and  not  an  indifferent  performer  under 
canvas  in  smooth  water,  is  not  fit  for  open  water  where  there  might  be  a 
real  sea — as  different  to  the  "magnificent  furrows"  of  up-river  as  a  chalk- 
pit, is  to  a  fox-hole ;  and  even  in  the  hands  of  a  skilled  boat  sailer,  such  as  a 
coast  waterman,  they  would  be  out  of  place  in  Sea  Reach  under  canvas. 

The  annexed  diagram  (Plate  III.)  shows  a  design  for  a  centre-board 
gig  which,  whilst  having  fair  sailing  qualities,  would  be  no  greater  labour 
to  row.  The  drawing  is  made  to  half-inch  scale ;  but,  as  it  is  rather  small 
to  work  from,  the  following  tables  can  be  referred  to  in  laying  off.* 

•  Fall  instraotioiiB  for  laying  off  are  giyen  in  **  Taoht  Designing/'  bnt  a  brief  outline 
of  what  has  to  be  done  can  be  given  here.  In  the  first  phioe,  the  stem,  keel,  deadwood,  and 
tteimpost  should  be  laid  off  fall  sise;  if  a  floor  cannot  be  obtained  long  enoagh  to  laj  the 
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The  references  to  the  body  plan  (Plate  IV.)  are  as  under :  w  is  the  load 
water-line  (L.W.L.)  ;  a  a  1  and  «  a  2 ;  b  b  I  and  b  b  2;  c  c  I  and  c  c  2  are 
'^  diagonals ;"  o  is  the  middle  vertical  line,  from  which  all  distances  are 
measured ;  j;  p  are  perpendiculars  denoting  the  extreme  breadth  ;  m  m  is 
a  kind  of  base  line  lOin.  below  the  load  water-line,  and  parallel  thereto  ; 
oj  is  a  water-line. 

The  numerals  1,  2,  3,  4,  &c.,  denote  the  respective  sections  or  timbers, 
and  their  stations  in  the  sheer  plan  and  half-breadth  plan.  No.  9  is  the 
transom,^'  and  of  course  will  be  a  solid  piece  of  wood,  and  not  a  "frame.'^ 
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keel  off  in  one  piece,  it  can  be  divided  in  two  or  throe  pieces ;  or  a  floor  can  be  ImproyiBod 
by  placing  a  sufficient  number  of  deals  or  planks  together,  both  for  the  keel  and  body  plan. 
When  the  floor  is  prepared,  strike  in  the  load  water-line  with  a  chalk  line  or  straight  edge  ; 
then,  at  right  angles  on  either  side  of  this  line,  set  off  by  aid  of  an  L  square  all  the  sections 
1,  2,  3,  4,  Ao.  On  each  section  mark  off  the  distance  from  the  load  water-line  to  tho  top 
of  the  keel;  and  from  the  top  of  the  keel  to  its  under  side.  Place  a  batten  (mode  of  inch 
fir  or  American  elm)  over  these  marks  or  "  spots,"  as  they  are  called,  and  chalk  in  the  shape  of  the 
keel.  The  batten  can  be  kept  in  its  place  by  a  nail  on  either  side  of  each  spot.  (Of  course  if  the 
keel  has  no  curve  it  can  be  laid  off  by  a  simple  straight  edge  or  chalk  line.)  The  rounding  up 
of  the  fore-foot  can  be  obtained  by  putting  in  a  couple  of  lines  between  No.  1  station  and  the  fore- 
■ide  of  the  stem,  at  right  angles  to  the  load  water-line,  and  transferring  the  distances  measured  on 
these  lines  from  the  sheer  plan  to  the  floor.  A  mould  out  of  a  piece  of  half -inch  fir  can  be  made 
from  the  drawing  on  the  floor,  including  stem,  dead  wood,  and  stempost ;  but  if  the  keel  is  to  be 
cut  out  of  a  piece  of  American  elm  ten  or  twelve  inches  deep,  then  it  can  be  laid  off  on  the 
timber,  striking  the  load  water-line  (or  a  line  parallel  to  it)  and  sections  as  described.  The 
remaining  portion  of  the  timber  can  be  sawn  into  floors,  &c.  The  body  plan  will  be  laid  off  by 
simply  transferring  the  drawing  from  the  paper  to  the  floor.  First,  the  load  water-lino  w  will  be 
put  in ;  then  the  middle  vertical  line  o,  and  the  perpendiculara  p  p ;  the  base  line  m  will  follow  ; 
and  then  the  diagonals  a,  6,  c.  The  distances  given  for  No.  1  section  will  be  taken  from  the  table 
and  set  off  on  the  diagonals  a,  6,  c,  each  distance  to  be  marked  by  a  ''  spot "  or  small  cross  on  the 
diagonal ;  the  height  of  the  section  from  the  load  water-line  to  the  gunwale,  and  the  depth  from 
the  load  water-line  to  the  top  of  the  keel,  will  be  taken  from  the  table  or  from  the  sheer  plan  ; 
the  half  hreadth  of  the  section  at  the  gunwale,  and  at  the  load  water-line,  will  be  taken  from  the 
table  or  from  the  half -breadth  plan.  All  the  ''  spots  "  having  been  put  on  the  diagonals,  and  on  the 
water-line,  and  at  the  point  representing  the  gunwale  height  and  half  breadth,  a  batten  will  be 
placed  over  the  "spots,"  and  its  shape  chalked  in.  The  batten  should  be  about  6ft.  long,  iin. 
deep,  and  from  iin.  to  -^in.  thick.  The  batten  will  be  kept  to  the  "  spots  "  by  nails  on  either  side 
of  the  batten,  not  through  it.  If  the  curve  be  unfair,  the  nails  must  be  slightly  shifted  until  the 
cunre  shows  fair.  If  groat  aoonracy  is  needed,  the  diagonals  can  be  laid  off  in  long  lines  to  represent 
a  half -breadth  plan  to  further  fair  the  design ;  this,  however,  will  be  scarcely  necessary.  Moulds 
will  be  made  to  represent  eaoh  half  section ;  but  the  midship  mould  and  two  others,  Nos.  3  and  7, 
should  be  a  whole  one.  The  moulds  oan  be  made  from  rough  fin.  deal.  A  piece  2in.  wide 
will  represent  the  middle  line  o,  and  the  curved  parts  will  be  nailed  together  as  required, 
and  fltted  with  saw,  plane,  or  spokeshave  to  the  lines  on  the  floor.  The  load  water-line 
must  be  carefully  marked  on  each  mould,  both  on  the  perpendicular  (o)  and  on  the  curve. 
Having  got  the  building  blocks  in  readiness,  sot  up  a  line  by  the  aid  of  a  spirit  level,  at  a 
oonvenient  height  above  them,  to  represent  the  load  water-line — a  straight  edge  would  do. 
Pat  the  keel  on  the  blocks,  and  wedge  it  up  until  into  its  proper  position  with  the  load 
water-line.  Then,  having  got  the  stem  and  stempost  into  position,  fix  the  representative  load 
water-line  to  them  inside,  from  the  aft  side  of  stem  to  fore  side  of  stem  post.  A  chalk  line 
should  be  struck  up  the  centre  of  both  stem  and  stempost.  The  transom  and  the  "full" 
moulds  will  then  be  adjusted  and  fixed  at  their  proper  stations.  Presuming  the  rabbets  to 
have  been  out,  the  planking  oan  be  proceeded  with,  and  the  floors  and  timbers  fastened  in  a 
the  planking  proceeds. 
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LAYING  OFF  TABLE. 


Nos.  of  Sectionfl.  1  3  3  4  5  6  7  ^  ^ 

I  

Sheer  PUm  and  Half-bn«dth  Flan,      ft   in.    ft   in.    ft   in.  ft   in.    ft    in.    ft.    in.  ft   in.     ft   in.    ft  in. 

I 

Heights  abore  L.W.L.  to  top  of  |  >  ' 

gnnwale  1  lOf ,  1    9i   1     8i  1     7i   1     6i   1     5J  1     Sf  1     6     1     Gi 

Depths  below  load  water-line  to ' 

topofkeel ,0    2     0    3*   0    4i  0    5     0     5f   0     5$  0    5i  0     54*0    5 

Depthofkeel 0    3     0    3^03^03^   04     04  0404     04 

Half  bzeadths  at  gnnwale    0    716i22  27     29     2    8^262115i 

Half  breadths  at  L.W.L 0    2J  0  llf   1    8i  2    3     2    5i   2    5i  2    0^1    3i   0    U 

I  I  ■  i 

Body  Plan. 

Diagonal  a 0    3i   0  10*   1     2i  1     4i   1     6^   1     6i  1     4i  0  Hi   0    3 

„        h 0     6i   1     6     2     U  2     5i   2     7J   2     7i  2     4i  1  lOf    1     Oi 

„        c 0    9      111     2     7i  3     Oi   3     2f   3    2i  2  Hi  2     6      19 


*  Depth  to  top  of  dead  wood,  3^in. 


o 


BODY    PLAN. 


Fjo.  65. 


The  distance  a  (Fig.  65),  above  the  load  water-line,  w,  is  S^in.  measured 
on  the  vertical  line  o.  The  distances  a  1  and  a  2  from  the  vertical  line  o, 
measured  along  the  horizontal  line  m,  are  2ft.  S^in. 

The  distance  6,  above  the  load  water-line  {w),  is  1ft. ;  6  cuts  the 
perpendicular  jp  at  6  1  and  h  2,  2in.  below  the  load  water-line  w. 

The  distance  c,  above  the  load  water-line  w,  is  2ft.  2in. ;  and  c  cuts  the 
perpendicular  jp  at  c  1  and  c  2,  S}in.  above  the  load  water-line  w. 
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'.?,  4.-  .:  :  rr^  ::•.:  :i.'..cr?«r*r:  :Iie  frame*  "•:!£■  neii:lT  ir  t^-zt.  \t  r'.-rs. 


tAhl'rf,,  ?ir*;  >/->'•/■••'/  :he  plank;  •*>  in  laying  off  n*;  'i/Z^j-tcoa-:-  '■rill  r^Te  :■:  c^ 
m^Eid^  for  thfr  :h:^:iCL*r^.^  of  the  plank. 

T\ih  IfrL^h  of  the  boat  ia  17fr.,  and  the  breadth  oft.  oii:.,  and  the 
extrernfe  hr*rJidth,  with  the  plank  on,  ott.  "Jin.  Weight  of  displacement  of 
boat  to  L.W.L.  aV^at  12cwt. 

The  ifcctions  1,  2,  3,  4,  Ac,  are  2ft.  apart,  and  Xo.  I  is  1ft.  from 
the  for.'  hide  of  the  stem  at  the  L.W.L. 

The  frame.s  actually  will  only  be  1ft.  apart;  but  every  other  one  is 
left  out  in  the  Rjdy  Plan. 

The  Hcautling  of  the  boat  will  be  as  follows :  Keel,  sided  (thick) 
urnidHhipH  ^^in.,  tapering  gradually  to  2iin.  forward,  and  S^in.  aft.  The 
moulded  df;pth  of  the  keel  will  l>e  found  in  the  table. 

Stem,  2iin.  Hided ;  4iin.  moulded  (i.e.,  its  fore  and  aft  thickness)  at 
hc*a<l,  and  ojin.  at  knee  Hcarph. 

iStc;nipoHt,  'iin.  Hided  and  moulded  at  heel;  2in.  moulded  at  head. 

FloorH,  Jin.  Hided  and  2in.  moulded  (deep)  at  heels,  gradually  tapering 
to  Jin.  at  IieadH.  The  floors  will  bo  fitted  across  the  keel  by  ^in.  joggles. 
TitnberH  at  the  nidcH  and  above  floors,  }in.  square. 

rianki  ^in.  thick.     Gunwales,  lin.  thick,  l^in.  deep. 

KtringorH  (lettered  a  in  the  Sheer  Plan)  lin.  square,  fastened  through 
timber  and  plank.     Seats  and  rowlocks  as  at  6  ft  c  <;. 

The  centre-board  or  plate  will  be  6ffc.  4in.  long,  pinned  or  pivotted  in 
t  he  keel  below  the  garboard  strakes,  as  shown  in  the  Sheer  Plan  and  Half- 
hiiMidth  Plan  (Plato  IIL)  at  d,  5ft.  9in.  from  fore  side  of  the  stem  at  L.W.L. 
The  Hlot  in  the  keel  to  admit  the  plate  will  be  5ft.  7in.  long  by  fin.  in  width. 
The  floorM  whei'o  this  slot  comos  will  have  to  be  cut  through.  The  heels  of 
tli(»Me  HoorH  will  be  fitted  with  ^in.  joggles,  and  let  in  to  the  under  side  of 
1  lie  centre-plate  ease,  as  shown  at  &  i  ft  A;  t  A:  in  the  Sheer  Plan.  One  4in. 
(*op|M«r  nail  thn)Ugh  each  heel  (outside  the  centre-plate  case)  will  be 
NnHleient  to  fiiMten  those  floors  to  the  keel.  (The  case  must  be  very 
can^fully  fitted  to  the  shape  of  the  keel,  and  luted  with  white  lead.)  The 
(H^ntre-plato  (muio  will  be  fiistonod  through  the  keel  by  long  galvanised  iron 
(iin.)  boltM.     The  cmm40  will  bo  made  of  inch  pine;  the  plate  of  |in.  iron.* 

*  Mr.  J.  0.  WUoooka  gWon  th«  foUoiriiig  instruotions  for  fitting  a  centre  board  oase  : 
"If  you  (HUi  get  %  plMM  of  plank  18in.  broad  ont  of  which  to  make  the  case,  so  much  the 
boitor  I  If  not,  put  tho  broadoat  plooe  you  can  obtain  for  the  lower  portion,  and  the  narrowest 
ai  ih«  u^ipwr  alda.  Moot  %  plooa— If  pouible  without  knots— of  good  sound  pine ;  some  nse 
Vtrik  w  miUloilM^i  ^«^  H  1>  UMMOMMiy,  although,  if  you  keep  the  boat  brightly  Tarnished, 


Boats  for  Rowing  and  Sailing. 


267 


Sometimea  the  case  is  loade  of  galvanised  iron,  and  fitted  into  the 
slot.  With  such  cases  it  will  be  best  to  fit  a  keelson  over  the  heels  of 
the  floor,  as  at  A;  i,  Ac,  on  either  side  of  the  case.     These  keelsons  would 


require  to  be  about  Sin.  deep  and  2in.  broad,  with  one  fastening  between 
each  pair  of  floors.     However,  as  a  rule,  no  such  keelson  is  fitted,  a  couple 

It  ii  to  be  rMommsnded.  In  )"'''""g  ukd  fliiiig  the  one  tho  moat  oriticAl  work  U  boriuK  the 
pluiks  throngh  bom  edge  to  edge  with  a  long  gimlet  like  that  oaed  b7  bellliangen  ;  tMs  shonld 
b«  done  in  a  horiiontal  position,  a  itraight  edge  being  laid  on  tbe  plank  occaaionailf ,  whereby  to 
test  the  direotoeu  of  the  whole,  and  mamtain  the  direct  progresi  of  the  gimlet  bj  bringing 
(he  ttraight  edge  orer  it,  and  obeerring  whetiier  the  stem  of  the  gimlet  is  parallel  with  the 
(toaight  edge.  I  had  fonr  bolts  of  galTanieed  jin.  iron  tbrongb  eaeh  aide,  tho«e  near  til* 
•xtremitiea  bang  Sin.  from  end*.  These  bolta  bad  imall  hsada  on  them,  and  passed  thiongb 
the  keel,  where  they  were  aeonrel;  riretod  on  rings.  A  grooTe  was  made  in  each  aide  of  Qie  oaa* 
at  the  ends  to  take  a  piece  of  inoh  flr,  wbioh  mnst  be  carefally  Sttod  and  Intod  with  white  lead  ; 
tbe  alip  of  flr  ihoold  be  fastened  through  each  aide  of  the  oaae,  and  the  nails  rooved  and 
oUnobed," 
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of  screws  or  nails  in  each  heel  of  the  floors  being  considered  suflScient.  The 
case  would  bo  prevented  dropping  through  the  slot  in  the  keel  by  two  small 
iron  knees  on  either  side,  riveted  to  the  case  Jind  fastened  to  the  keelson. 

Mr.  W.  Baden-Powell  has  furnished  me  with  the  following  plan 
adopted  by  him  in -fitting  a  galvanised  iron  centre-board  case,  a  (see 
sketch  A,  Fig.  6G)  is  the  iron  case,  passing  through  a  slot  in  the  keel  and 
turned  up  underneath  as  at  c.  Over  the  lips,  c,  of  the  case,  turned  under  the 
keel,  an  iron  keel-band  is  fitted,  as  at  s  in  Fig.  A ;  and  s  in  Fig.  B  shows 
the  under  side  of  this  keel-band.  Bolts  are  put  through  this  keel-band> 
lips  of  the  case,  and  keel,  and  fastened  with  washer  and  nut  upon  top  of  the 
keel  as  at  o  o.  (The  keel-band  lips  are  shown  a  little  apart  for  the  sake  of 
distinctness ;  of  course,  in  construction  all  would  be  drawn  close  together.) 
Two  small  T  angle-iron  knees  are  fitted  each  side  of  the  case  (a),  riveted 
through  the  case  and  screwed  down  to  the  keel  ft,  as  at  t  t.  Without  these 
knees  the  case  is  likely  to  get  wrenched  on  one  side  or  the  other  unless 
well  secured  to  a  thwart.  To  prevent  leakage,  a  piece  of  tarred  or  varnished 
tape  should  be  laid  in  the  angle  of  the  lips  of  the  case  before  screwing  it 
up  with  the  keel-band.  The  latter  can  be  made  of  inch  or  thicker  iron,  as 
it  will  serve  as  outside  ballast. 

Fig.  C  shows  a  view  of  the  case  and  its  fittings,  looking  down  from 
the  inside  of  the  boat ;  a  is  the  inside  of  the  case ;  &  the  keel ;  t  the  iron 
knees ;  //  two  floors,     to  is  a  piece  of  wood  forming  one  end  of  the  case 
and  through-bolted,  as  shown. 

The  dead  wood,  knee,  and  stempost  aft  will  be  through-fastened,  as 
shown  in  the  Sheer  Plan;  and  the  stempost  should  be  tenoned  into  the 
keel.  Forward  the  keel  and  stem  will  be  box-scarphed  into  each  other,  and 
through-bolted,  as  at  n.  The  apron  {a  in  the  Sheer  Plan)  will  be  bolted 
through  keel  and  stem.  The  stemson  ^  is  a  kind  of  filling-up  piece,  and 
serves  as  nightheads  for  additional  plank  fastenings  forward.  The  upper 
through  bolt  in  the  stemson  should  have  a  ring  through  it,  as  shown. 

The  gunwale  (which  is  equivalent  to  the  clamp  or  shelf  in  a  yacht, 
and  rests  on  the  timber  heads)  will  be  secured  to  the  stem  forward  by 
'' breasthook,''  as  shown  by  a,  diagram  A  (see  Sheer  Plan,  Plate  III.), 
This  breasthook  will  have  one  fastening  through  the  stem,  and  two  through 
each  gunwale  and  top  strake,  as  shown.  The  gunwale  and  top  strake  will 
be  secured  to  the  transom  by  the  knee,  as  shown  at  m  in  the  Half-breadth 
Plan,  through-fastened.  A  fastening  will  also  be  put  through  the  gunwale 
and  strake  into  the  transom. 

The  floors  should  reach  from  the  keel  to  three  or  four  inches  above  the 
load  water-line ;  and  the  timbers  from  the  gunwale  down  the  sides  of  the 
floors  to  within  eight  or  nine  inches  of  the  keel. 
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The  transom  will  be  l^in.  thick^  fitted  at  the  back  of  the  stempost^  as 
shown  in  the  Sheer  Plan. 

The  rudder  will  be  shaped  as  shown  by  the  diagram  B  (under  the 
Body  Plan,  Fig.  65).  Pintles  will  be  dispensed  with,  and  instead  gudgeons 
and  braces  used,  through  which  a  brass  rod  will  pass.  This  arrangement  is 
necessary,  as  the  rudder  will  hang  considerably  below  the  keel.  If  the 
braces  are  fitted  over  the  gudgeons  on  the  stempost  and  a  transom  at  ^  /i 
(Sheer  Plan),  the  rudder  will  lift  on  the  rod  if  the  boat  drags  on  the  ground, 
and  will  not  unship. 

The  rabbet  in  the  stem  will  be  cut  at  about  2in.  from  the  inner  edges 
of  the  stem  piece  as  shown  by  the  ticked  line  v  in  the  Sheer  Plan.  The 
rabbet  in  the  keel  (being  a  continuation  of  the  rabbet  in  the  stem)  should 
be  cut  not  less  than  one  inch  from  the  upper  edge  j  and  the  same  from  the 
upper  edge  of  the  dead  wood  aft,  and  be  deep  enough  to  take  a  good 
fastening. 

The  boat  will  take  about  4cwt.  of  ballast  with  three  hands  on  board ;  this 
ballast  should  either  be  in  the  form  of  shot  bags,  or  fiat  bricks  of  lead  cast  to 
rest  on  the  top  of  the  fioors,  but  sunk  between  them.  These  bricks  would 
be  under  the  platform  or  bottom  board,  which  should  be  securely  fastened, 
but  at  the  same  time  be  readily  movable.  If  there  is  no  objection  to  a 
cast-iron  platform,  the  "  bottom  boards  "  can  be  dispensed  with,  and  a  thin 
iron  slab  cast  to  fit  over  the  fioors  on  either  side  of  the  centre  plate.  For 
such  a  boat  as  the  design  given  the  slabs  would  be  6ft.  long  by  1ft.  6in. 
broad,  and  l^in.  thick  near  the  keel  and  ^in.  nearest  the  bilge.  They 
would  be  cast  with  grooves  to  fit  the  fioors,  and  the  grooves  would 
gradually  deepen  from  nothing  at  the  bilge  to  ^in.  depth  at  the  keel  side. 
In  the  stem  the  usual  bottom  board  or  "  stem  sheet "  would  be  fitted ;  and 
forward  either  a  board  or  a  grating  would  be  similarly  fitted. 

Of  course,  no  plan  of  lead  or  iron  ballasting  will  make  such  a  shallow 
boat  as  the  centre-board  gig  stiff,  in  the  ordinary  meaning  of  the  word,  and 
the  large  sails  (plans  of  which  will  be  given  hereafter,  with  diagrams  of 
other  boats)  should  not  be  set  unless  two  or  three  hands  are  on  board  to  sit 
to  windward. 

The  plate  or  board  has  been  made  rather  smaller  than  is  usual ;  but  it 
has  been  found  that  a  very  large  board,  whilst  it  adds  largely  to  frictional 
resistance,  does  not  add  proportionately  to  weatherliness.  A  very  small 
piece  of  board  will  check  the  leeway  tendency  of  a  well-shaped  and  fast 
boat,  and  no  doubt  quite  enough  has  been  shown  in  the  design. 

A  belief  sometimes  exists  that  a  centre-board  adds  to  the  stability  of  a 
boat :  so  it  does  if  made  of  iron  or  other  metal,  just  the  same  as  an  iron 
or  other  metal  keel  would ;  but  if  the  material  be  wood  not  heavier  than 
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water,  the  tendency  of  the  board  would  be  to  upset  the  boat,  as  the  wood 
would  strive  to  come  to  the  surface,  or,  in  other  words,  to  float :  thus,  the 
larger  a  wood  board  were  made,  and  the  deeper  it  were  lowered,  the  more 
urgent  would  be  its  tendency  to  assist  in  upsetting  a  boat.  A  board, 
however,  causes  the  process  of  heeling  to  be  a  little  more  slowly  performed, 
as  the  board  has  to  be  moved  through  water,  and  the  resistance  to  the 
board  being  so  moved  is  of  the  same  nature  as  the  resistance  of  the  water 
to  any  plane  moved  in  it.  Thus,  when  a  boat  is  once  permanently  heeled, 
or  has  settled  down  on  ''  her  bearings,''  as  it  is  termed,  the  board  will  be  of 
no  more  use  for  stability,  as  its  tendency  will  be  to  float  or  come  to  the 
surface.  If  the  boat  is  struck  by  a  squall  which  only  lasts,  say,  four  or 
five  seconds,  the  board  may  possibly  prevent  an  upset  that  otherwise  would 
take  place ;  but  if  the  squall  continues,  and  is  of  a  strength  to  upset  the 
boat  without  the  board,  the  boat  will  be  assuredly  upset  with  the  board 
only  it  may  take  two  or  three  seconds  longer  to  do  so. 

The  question  of  decking  is  one  which  will  naturally  arise  in  selecting 
a  boat.  No  doubt  a  locker  of  some  sort,  to  stow  cushions,  gear,  and  sails 
in,  is  a  desideratum  in  a  boat ;  but  a  deck  forward  and  aft,  with  waterways 
amidships,  as  shown  in  a  sketch  given  farther  on,  must  increase  the  weight, 
and  for  up-river  sailing  are  quite  unnecessary.  However,  if  the  boat-sailer 
is  equal  to  the  "  stress  and  the  strain  of  wind  and  the  reeling  main,''  and  can 
confidently  knock  about  in  the  Sea  Beach,  he  will  find  the  decks  and  water- 
ways a  great  comfort.  They  will  keep  out  all  the  water  likely  to  lop  on 
board,  and  nothing  worse  than  spray  need  ever  get  into  the  well  amidships. 
A  partly  decked  boat  with  waterways,  built  by  Messenger,  of  similar 
dimensions  to  the  one  we  have  given  a  design  for  (Plate  III.),  but  fuller 
forward  and  aft,  made  a  trip  to  Margate  and  back  last  autumn ;  and,  whilst 
she  behaved  just  as  she  ought  in  a  breeze  with  some  sea,  she  was  not  too 
heavy  to  row  if  occasion  arose.  However,  trips  to  Margate  from  the 
Thames,  or  from  Southampton  to  Portland,  are  not  quite  the  work  for 
centre-board  gigs,  and  boats  much  better  adapted  for  the  purpose  can  be 
built. 

A  centre-board  boat,  somewhat  deeper,  with  more  rise  of  floor,  also 
with  less  length  to  beam,  than  the  one  of  17ft.  length,  may  perhaps  be  a 
handier  boat  in  narrow  water,  where  frequent  tacking  is  inevitable,  and  at 
the  same  time  be  not  more  laboursome  to  row.  A  diagram  for  such  a  boat 
is  given  on  Plate  IV.,  with  body  plan  represented  by  Fig.  67,  and,  in  order 
that  the  drawing  may  be  utilised  for  boats  of  varying  sizes,  tables  have  been 
compiled  to  different  scales,  so  that  a  boat  of  lOft.,  12ft.,  I5ft.,  or  20ft., 
can  be  built  therefrom. 

The  displacement  (or  weight  of  water  which  the  boat  displaces  when 


I* 


y  J 
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immersed  to  the  load  line,  or,  in  other  words,  the  weight  of  the  boat, 
including  everything  she  carries)  of  each  boat,  as  given,  is  not  mathema- 
tically correct,  and  need  not  be  so  considered ;  it  is  only  given  as  a  guide 
for  the  builder  in  ballasting,  and  it  may  be  necessary  or  convenient  to  sail 
the  boat  lighter  or  deeper.*  With  regard  to  ballast,  it  will  be  found  in 
practice  that  every  passenger  on  board  who  sits  to  windward  is  of  more 
value  than  an  equal  weight  of  ballast  in  the  bottom  of  the  boat  would 
be.  Of  course  there  will  be  a  limit  to  the  number  of  passengers  it  is 
desirable  to  take  in  a  boat  of  12ft.,  and  probably  most  men  will  conclude 
that  one  besides  the  helmsman  is  enough.  When  sailing  in  smooth  water, 
shifting  the  ballast  to  windward  can  be  largely  indulged  in  if  a  practised 
hand  besides  the  helmsman  is  on  board  to  look  after  it ;  but  in  a  sea  the 
ballast  should  be  well  secured. 

The  sail  dimensions  given  are  for  cruising,  and  are  not  so  large  as 
those   of   the  gigs  raced  at   Surbiton;   the  difference  is  about  equal  to 


Fio.  67. 

one-seventh  the  linear  dimensions — that  is  to  say,  the  sail  of  the  14ft. 
boat,  or  any  of  the  other  boats  given,  would  be  one-seventh  longer  in  the 
foot,  one-seventh  longer  in  the  head,  one-seventh  longer  on  the  luff,  and 
one-seventh  longer  on  the  leech  for  a  racing  outfit. 

In  all  cases  where  measurements  are  given  they  must  be  adhered  to, 
as  the  drawings  are  too  small  to  work  from,  and  "  fairing  "  the  moulds  will 
be  a  matter  of  judgment. 

*  The  diBplaoement  of  these  boats  can  thus  bo  found  approximately  :  multiply  the  length 
on  the  load  line  by  the  beam  on  the  load  line,  and  the  depth  amidships  to  the  rabbet  of  the  keol ; 
next  multiply  the  product  by  the  co-eflScient  0*31  (see  "  Yacht  Designing,"  page  76)  and  the 
product  will  be  the  displacement  of  the  boat  in  cubic  feet  nearly.  The  co-efficient  wiU  of  course 
▼ary  according  to  the  sharpness  or  fulness  of  the  boat.  The  co-efficient  for  yachts  Tariee  from 
*25  to  '4.     The  common  co-efficient  being  '82.    There  are  85  cubic  feet  of  salt  water  in  1  ton. 
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BOAT  OF   10ft. 


No.l        No.  2- 
Seotioii.    Seotion. 


ft.  in.      ft.  in. 


Height  above  L.W.L.  to  gnnwalo    1 

Deptbs  below  L.W.L.  to  top  of  keel  0 

Half -breadths  at  gunwale {     1 

Half.breadths  at  L.W.L 0 

Half.breadths  «  diagonal '     0 

Half- breadths  on  a  diagonal    ,     0 

Half -breadths  on  &  diagonal    '     1 


2i 

4 
0 

5 

8i 


1 

0 
1 
1 
0 

1 
1 


1 

5i 

7i 
4 

8i 
2h 
7i 


No.  3 
Section. 


No.  4 
Section. 


No.  5 
Seotion. 


ft.  in.       ft.  in.       ft.  in. 


1  0 

1 

0 

0  6 

0 

6i 

1  lOi 

1 

9 

1  8 

1 

4i 

1  9f 

0 

8 

1  4i 

1 

U 

1  lOJ 

1 

8 

1 

0 

1 

0 
0 
0 


1 

7 
0 
1 
1 
4 


0  lOi 


Distance  No.  1  section  is  from  fore  side  of  stem 1ft.  7in. 

„         No.  2       „                    No.  1  section    1ft.  7in. 

„        No.  3       „                    No.  2       „         2ft.  2in. 

No.  4       „                    No.  3       „         2ft.  4in. 

„        No.  5  (transom)          No.  4      „         2ft.  4in. 

Diagonal  a  is  stmck  4in.  above  L.W.L.,  and  a  1  and  a  2  are  1ft.  7in.  from  the  middle 
▼ertioal  line  o.  Diagonal  h  is  llin.  above  L.W.L.  The  diagonal «  at  «  1  and  «  2  is  9iin.  from 
the  vertical  line  o. 

Length,  10ft. 

Breadth,  3ft.  9in. 

Pin  of  centre  plate  from  fore  side  of  stem,  3ft.  3in. 

Length  of  plate  on  top  edge,  3ft.  6in. 

Length  of  plate  on  under  edge,  3ft.  lOin. 

Qreatest  breadth  of  plate,  1ft.  2in. 

Least  breadth  of  plate,  4iin. 

Thickness  of  plate,  fin. 

Weight  of  plate,  401b. 

Weight  of  displacement  of  boat  when  immersed  to  L.W.L.,  3|cwt. 

Weight  per  inch  of  immersion  at  L.W.L.,  Icwt. 

Balance  Lug  Sail  (see  Fio.  68). 

Mast,  thwart  to  sheave  hole 10ft.  Oin. 

Luff  of  sail  4ft.  Oin. 

Leech    13ft.  3in. 

Foot 10ft  Oin. 

Head 10ft.  3in. 

Tack  to  peak  earing   14ft.  6in. 

Clew  to  weather  earing  10ft.  Oin. 

Area  of  sail 80  square  ft 


BOAT   OF  12ft. 


No.  I    I    No.  2 
Section.    Seotion. 


Heights  above  L.W.L.  to  top  of  gunwale 

Depths  below  L.W.L.  to  top  of  keel  

Half-breflidths  at  gunwale , 

Half-breadths  at  L.W.L 

Half -breadths  s  diagonal  

Half -breadths  on  diagonal  a    , 

Half -breadths  on  diagonal  6    , 


ft 

in. 

1 

5i 

0 

41 

I 

2i 

0 

8f 

0 

6 

0  10 

1 

2i 

1  H 

0  6 

2  0 

1  7 

0  10 

1  64 
1  11* 


No.  3 
Section. 


No.  4 
Section. 


No.  5. 
Section. 


ft.  in.       ft.  in.       ft.  in. 


1  2i 
0  7 

2  3i 
2  0 

0  lU 

1  8 

2  8f 


1 
0 
2 


2i 

7* 
U 


1 

7i 

0 

9i 

1 

4i 

2 

0 

1 

1 

3t 

0 

8 

1 

3 

0 

u 

0 

u 

0 

4i 

1 

0* 
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No.  1  seotion  is  2ft  from  the  fore  Bide  of  stem. 
No.  2  seotUm  la  2ft.  from  No.  1. 
No.  3  Bection  is  2ft.  6in.  from  No.  2. 
No.  4  Bection  is  2ft  9in.  from  No.  3. 
No.  5  (tnmaom)  is  2ft  9i]i.  from  No.  4. 

Diagonal  <  at  s  1  aad  <  2  ia  ll|in.  from  the  middle  line  o. 

Height  of  diagonal  a  abore  load  line,  4fin. ;  a  1  and  a  2  are  from  the  middle  line  o,  1ft.  llin. 

Height  of  diagonal  h  on  middle  line  o  of  Body  Plan  above  L.W.L.,  1ft  l^in.,  and  at  6  1  and 
&  2  iB  8in.  below  L.W.L. 

All  the  half  breadths  giyen  are  withont  the  plank. 

Length  from  fore  side  of  stem  to  aft  dde  of  transom,  12ft 

Oreateflt  breadth  moulded  (t.e.,  without  plank),  4ft.  7in. 

Aft  side  of  mast  from  fore  side  of  stem,  3ft. 

Weight  of  displaoement  of  boat  when  immersed  to  load  line,  6owt  ;  weight  per  inch  of 
immersion,  l^cwt. 

Pin  of  centre  plate  from  perpendicular  at  fore  side  of  stem,  3ft.  llin. 

Length  of  plate  on  its  under  edge,  4ft  Sin. 

Length  on  its  upper  edge,  4ft.  3in. 

Greatest  breadth  of  plate,  1ft  4in. 

Least  breadth,  5iin. 

Thickness,  fin. 

Weight  of  plate,  501b. 

Siding  (thickness)  of  keel  amidships,  4in.;  ditto  at  stem,  2in;  ditto  at  stempost,  2iin. 
Moulded  depth  of  keel,  3iin. 

;  Balance  Lno  Sail  (see  Fio.  68). 

Mast,  thwart  to  sheare  hole 10ft.  Oin. 

Luff  of  sail  5ft.  6in. 

Leech    16ft  Oin. 

Foot 12ft  Oin. 

Head 12ft  Sin. 

Tack  to  peak  earing  17ft  6in, 

Clew  to  weather  earing  12ft  Oin. 

Area 105  square  ft 

Haljarda  bent  to  yard,  5ft  from  lower  end. 
Tack,  1ft  6in.  from  fore  end  of  boom. 


BOAT  OF  14ft. 


No.  1        No.  2 
Section.  I  Section. 


I  ft. 

Heights  above  L.W.L.  to  top  of  gunwale  1 

I>epths  below  L.W.L.  to  top  of  keel 0 

Half-breadths  at  gunwale    1 

Half.breadths  at  L.W.L 0 

Half-breadths  s  diagonal 0 

Half-breaths  on  diagonal  a 1 

Half.breadths  on  diagonal  5    I 


in.  j    ft.  in. 


No.  3 
Section. 


ft.  in. 


No.  4 
Section. 


ft.  in. 


No.  5 
Section. 


8^ 

1  6 

1  5 

1  5 

1 

6 

51 

0  7 

0  8 

0  8J 

0 

n 

5i 

2  4 

1  2  8 

2  6 

1 

H 

lOf 

1  102 

1  2  4*  , 

1  10^ 

0 

H 

6i 

1  0 

1  IJ  ' 

0  11 

0 

n 

0 

1  8i 

1  llj  . 

1  7i 

0 

5i 

1 

2  3f 

2  81 

2  4i 

1 

3 

ft.  in. 


No.  1  section  is  2ft.  4in.  from  the  fore  side  of  stem. 
No.  2  section  is  2ft  4in.  from  No.  1  section. 
No.  8  section  ia  2ft  lOin.  from  No.  2  section. 
No.  4  section  is  3ft  3in.  from  No.  3  section. 
No.  5  (transom)  ia  3ft  3in.  from  No.  4  section. 
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Dia^nal  a  abovo  L.W.L.,  5 Jin. ;  a  1  and  a  2  from  middle  line  o  (see  Body  plan,  Fig.  44), 
2ft.  3in. ;  diagonal  &  above  load  line,  1ft.  4in.,  and  at  &  1  and  5  2  is  S^in.  below  the  L.W.L. ; 
diagonal  «  at  «  1  and  «  2  is  1ft.  l^in.  from  the  middle  line  o. 

All  the  half -breadths  given  are  without  the  plank. 

Length  from  fore  side  of  stem  to  aft  side  of  transom,  14ft. 

Oreatest  breadth  moulded  (i.e.,  without  the  plank),  5ft.  4in. 

Aft  Bide  of  mast  from  fore  side  of  stem,  3ft.  6in. 

Weight  of  displacement  of  boat  when  immersed  to  load  line,  8owl 

Weight  per  inch  of  immersion  at  load  line,  l^cwt. 

Pin  of  centre  plate  from  perpendicular  at  fore  side  of  s^em,  4ft.  6in. 

LoBgth  of  plate  on  its  under  edge,  5ft.  5in. 

Length  on  its  upper  edge,  5ft. 

Greatest  breadth  of  plate,  1ft.  6in. 

Least  breadth,  6in. 

Thickness  of  plate,  ^in. 

Weight  of  plate,  1101b. 

Siding  (thickness)  of  keel  amiduhips,  4in. ;  ditto  at  stem,  2^in. ;  ditto  at  stempost,  Sin. 
Moulded  depth  (i.e.,  depth  from  top  to  under  side),  4in. 

Balance  Luo  Sail  (see  Fio.  68). 

Foot  14ft.  Oin. 

Head,  measured  along  the  ticked  line  (a)    14ft.  3in. 

Leech    19ft  9in. 

Luff  6ft.  Oin. 

Tack  to  peak  earing    21ft.  Oin. 

Clew  to  weather  earing  14ft.  Sin. 

Area  165  square  ft. 

Yard  is  ilung  6ft.  from  lower  end.    Tack  is  bent  1ft.  9in.  from  fore  end  of  boom. 

BOAT  OF   ISft. 


No.  1    I    No.  2    I    No.  8        No.  4 
Section. !  Section,  i  Section.    Section. 


I  ! 

ft  in.4  ft  in.       ft  in.       ft  in. 


Heights  above  L.W.L.  to  top  of  gunwale 

Depths  below  L.W.L.  to  top  of  keel    

Half-breaths  at  gunwale 

Half-breadths  at  L.W.L 

Half-breadths  s  diagonal  

Half-breadths  on  diagonal  a    

Half-breadths  on  diagonal  6 


•1 


No.  5 
Section. 


ft  in. 


1  10 

1  7i 

1  6 

1  6 

1  71 

0  6i 

0  7J 

0  8i 

0  91 

0  10 

1  6J 

2  6 

2  10 

2  8 

1  7 

0  11  ! 

2  Of 

2  6i 

2  Ok 

0  U 

0  7 

1  0^ 

1  2| 

0   Hi 

0  u 

1  1 

1  10 

2  1 

1  9 

0  5i 

1  6t; 

i 

2  6  , 

2  lOi 

2  6i 

1  4 

No.  1  section  is  2ft.  6in.  from  the  fore  side  of  stem. 
No.  2  section  is  2ft.  6in.  from  No.  1  section. 
No.  8  section  is  8ft.  l^in.  from  No.  2  section. 
No.  4  section  is  3ft.  5iin.  from  No.  3  section. 
No.  5  (transom)  is  8ft.  5iin.  from  No.  4  section. 


Diagonal  a  above  L.W.L.,  6iin. ;  a  1  and  a  2  from  middle  line  o  (see  Body  Flan,  Fig.  67), 
2ft.  4iin. ;  diagonal  h  above  load  line,  1ft.  5in.,  and  at  5  1  and  6  2  is  3|in.  below  the  L.W.L. ; 
diagonal  <  at  <  1  and  s  2  is  1ft  2iin.  from  the  middle  line  o. 

All  the  half -breadths  given  are  without  the  plank. 

Length  from  fore  side  of  stem  to  aft  side  of  transom,  15ft 

Grefttesfc  bnadth  moulded  {%.€,,  without  thtt  plank),  5ft  Sin. 

Aft  lide  of  niMt  from  for*  tide  of  stem,  8ft  9i]i. 
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Weight  of  diBpIaoement  of  boat  when  immeraed  to  load  line,  lOowt. 
Weight  per  inoh  of  immersion  at  load  line,  2owl 
Pin  of  oentre  plate  from  perpendicular  at  fore  side  of  stem,  4ft.  9in. 
Length  of  plate  on  its  under  edge,  5ft.  lOin. 
Length  on  its  upper  edge,  5ft  4in. 
Oreatest  breadth  of  plate,  1ft  9in. 
Least  breadth.  Gin. 
Thiokness  of  plate,  |in. 
Weight  of  plate,  1301b. 

Siding  (thiokness)  of  keel  amidships,  4|in. ;  ditto  at  stem,  2.in. ;  ditto  at  stempost.  Sin. 
Moulded  depth  (vs.,  depth  from  top  to  under  side),  4in. 

Balance  Luo  Sail  (see  Fio.  68). 

Foot  14ft  Oin. 

Head,  measured  along  the  ticked  line  (a)    15ft.  Sin. 

Leech    20ft  Oin. 

Luff  7ft  Oin. 

Tack  to  peak  earing    21ft.  6in. 

Clew  to  weather  earing 15ft  6in. 

Area  168  square  ft.               , 

Yard  is  slung  6ft  Sin.  from  lower  end.    Tack  is  bent  2ft.  from  fore  end  of  boom. 


BOAT  OF  20rr. 


No.  1        No.  2    I    No.  S        No.  4    I    No.  5 
Section.    Section.    Section. ,  Section.    Section. 


Heights  aboTe  L.W.L.  to  top  of  gunwale 

Depths  below  L.W.L.  to  top  of  keel    

Half-breadths  at  gunwale 

Half-breaths  atL.W.L. 

Half -breadths  <  diagonal  

Half-breadths  on  d^igonal  a 


Half -breadths  on  diagonal  5 2 


ft  in.      ft.  in. 


2  0 

1  0 

8  6i  , 

2  8     > 

1  4 

2  4i 
S  4} 


ft  in. 
1 


2 
1 
2 
0 
0 
0 

1 


1 

H 
If 

7 
9t 


No.  1  section  is  3ft  4in.  from  the  fore  side  of  stem. 
No.  2  section  is  3ft.  4in.  from  No.  1  section. 
No.  3  section  ia  4ft.  2in.  from  No.  2  section. 
No.  4  section  is  4ft.  7in.  from  No.  3  section. 
No.  5  (transom)  is  4ft.  7in.  from  No.  4  section. 

Diagonal  a  ia  8in.  above  L.W.L.,  and  a  1  and  a  2  are  3ft.  3in.  from  the  middle  line  o. 
Diagonal  6  is  1ft.  1  lin.  above  L.W.L.,  and  at  6  1  and  &  2  is  5in.  below  L. W X. ;  diagonal  «  at 
8  1  and  s  2  is  1ft.  7iin.  from  the  middle  line  o. 

All  the  half-breadths  given  are  without  the  plank. 

Length  from  fore  side  of  stem  to  aft  side  of  transom,  20ft. 

Greatest  breadth  moulded,  7ft.  3in. 

Aft  side  of  mast  from  fore  side  of  stem,  4ft.  lOin. 

Weight  of  displacement  of  boat  when  immersed  to  load  line,  1  ton  6cwt  (1*3  ton). 

Weight  per  inch  of  immersion,  4cwt.  at  load  line. 

Pin  of  centre  plate  from  perpendicular  at  fore  side  of  stem,  6ft  Sin. 

Length  of  plate  on  its  under  side,  7ft  6in. 

Length  on  its  upper  side,  6ft  9in. 

Greatest  breadth  of  plate,  2ft.  Oin. 

Least  breadth,  9in. 

Thickness  of  plate,  iin. 

Weight  of  plate,  2001b. 
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Siding  (thickness)  of  keel  amidships,  Sin. ;  ditto  at  stem,  Sin. :  at  stempost,  3|in.     Moulded 
depth  of  keel,  Gin. 

Balanob  Lug  Sail  (see  Fig.  68). 

Bfast,  thwart  to  sheave  hole 15ft.  6in. 

Luff  of  sail   lOft.^  Oin. 

Leech    27ft.'  Oin. 

Foot  20ft.  Oin. 

Head 20ft.  6in. 

Tack  to  peak  earing    30ft.  Oin. 

Clew  to  weather  earing  20ft.  Oin. 

Area  of  sail  300  sq.  ft. 

The  10ft.  boat,  planked  with  fin.  mahogany,  would  weigh,  inclusive  of 
centre-plate  and  case,  sails,  and  spars,  about  2cwt.  Thus  it  would  take 
^cwt.  of  ballast  and  one  person  of  8st.  (Icwt.)  to  bring  her  down  to  the 
intended  load  line ;  but  she  might  with  advantage  cany  one  more  passenger 
or  Icwt.  more  ballast.  Every  additional  cwt.  would  sink  her  an  inch 
deeper ;  but  it  is  of  little  use  crowding  a  large  quantity  of  ballast  in  a 
shallow  boat  in  the  hope  of  making  her  stiff.  For  light  rowing  the  plate, 
ballast,  and  sails  could  be  removed. 

The  1 2ft.  boat,  inclusive  of  sails,  spars,  and  plate  and  case,  would 
weigh,  with  the  same  thickness  of  plank,  about  24cwt.,  and  should  have  at 
least  2cwt.  of  ballast,  or  one  person  and  Icwt.  of  ballast,  besides  the  helms- 
man, for  sailing  with  the  large  balance  lug  sail. 

The  14ft.  boat  with  ^in.  plank,  and  including  centre  plate  and  case, 
spars,  and  sails  would  weigh  about  SJcwt.,  and  would  require  from  3cwt. 
to  4cwt.  of  ballast,  according  to  the  number  of  passengers  on  board. 

The  15ft.  boat  would  be  planked  with  ^in.  stuff,  and  would  weigh, 
inclusive  of  centre-plate  and  case,  spars  and  sails,  about  3|cwt.,  and  would 
require  3cwt.  or  4cwt.  of  ballast,  according  to  the  number  of  passengers  on 
board. 

The  20ft.  boat  would  weigh,  inclusive  of  centre-plate  and  case,  spars 
and  sails,  about  7cwt.  To  get  her  down  to  the  load  line,  she  would  take 
four  passengers  of  12st.  each,  and  about  half  a  ton  of  ballast.  As  such  a 
large  boat  is  not  adapted  for  rowing  (excepting  on  emergencies),  it  would 
be  advisable  to  have  5cwt.  of  iron  cast  in  the  form  of  a  keel,  with  a  slot  in 
it  for  the  centre-plate  to  work  in.  An  iron  keel,  12ft.  long,  with  an 
average  width  of  4in.  and  depth  of  S^in.,  would  weigh  about  5cwt.  The 
iron  keel  forward  would  extend  as  far  as  the  mast  and  aft  to  within  3ft.  of 
the  stem  post.  A  filling-up  piece  of  wood,  well  rounded  up  towards  the 
stem  post,  will  finish  the  keel  off  aft,  and  the  same  forward  tapering  to 
"  nothing ''  at  the  scarph  of  the  keel  with  the  stem.  The  iron  keel  should 
be  4iin.  deep  in  its  ndd  length,  and  Sin.  at  either  end.  Transversely  it 
would,  of  course,  taper  to  match  the  taper  of  the  under  side  of  the  wood 


Sails  for  Centre-board  Boats.  267 


keel.  The  best  Gmising  rig  for  sucli  a  boat  would  be  the  balance  lug^ 
foresail,  and  mizen,  of  about-  tbe  extreme  proportions  given  for  tbe  17ft. 
boat  (Plate  Y.) ;  but  tbe  mast  should  be  stepped  one  foot  farther  aft,  and 
the  boomkin  for  the  foresaU  should  be  shortened  one  foot. 

Centre-board,  boats  such  as  shown  in  the  diagram,  are  peculiarly  adapted 
for  shifting-ballast,  as  the  centre-plate  case  makes  a  kind  of  fore-and-aft 
bulkhead  which  will  always  prevent  the  ballast  sliding  to  leeward.  Still, 
sliding  is  not  the  only  danger  accompanying  the  practice  of  shifting  ballast. 
If  a  man  is  single-handed,  he  might  be  unable  in  an  emergency  to  trim  his 
shot  bags  or  other  dead  weight  in  time,  or  his  mate  may  be  unable  to  do  so, 
and  it  cannot  be  too  often  impressed  upon  the  young  boat  sailer  that  he 
must  well  look  after  loose  ballast  in  the  bottom  of  a  boat  (secure  it  if 
possible),  and  never  be  tempted  into  carrying  a  lot  of  sail  on  the  strength 
of  the  ballast  being  shifted  to  windward. 


SAILS  FOR  CENTRE-BOARD  BOATS. 

Opinions  are  very  much  divided  as  to  the  best  kind  of  rig  for  a  centre- 
board gig;  but,  at  any  rate,  the  balance  lug  in  some  form  or  other  appears 
to  be  most  generally  in  favour.  It  has  been  contended  that  a  boat  rigged 
¥rith  a  single  balance  lug  is  likely  to  miss  stays,  and  this  is  perhaps  true  in 
what  is  termed  a  "  lop ; ''  but  a  boat  with  one  large  sail  in  the  hands  of  a 
clever  boat  sailer,  need  never  miss  stays  in  smooth  water  at  least,  unless  the 
wind  heskded  the  boat  round,  and  then  of  course  she  would  miss  stays,  what- 
ever her  rig.  It  is  an  advantage  to  have  the  sail  all  in  one  piece  for  going 
to  windward — tacking  out  of  the  question — and  for  a  single  hand  it  is  of 
course  convenient  to  have  no  head  sails  to  work.  No  description  of  boat 
will  stay  quicker  or  with  more  certainty  than  the  American  cat- boat,  or  Una, 
and,  if  not  brought  head  to  wind  by  too  free  a  use  of  the  rudder,  they  lose 
very  Uttle  way  in  tacking. 

On  the  other  hand,  a  boat  with  one  sail  may  &il  to  go  about  in  a 
disturbed  sea,  and  may  get  in  irons ;  whereas  if  she  had  a  foresail  the 
operation  of  tacking,  without  getting  stem  way  on,  might  have  been 
successfully  performed  by  keeping  the  head  'sheets  aweather.  A  clever 
boat-sailer  will  always  work  his  head  sheets  without  inconvenience  even  in 
a  lop,  as  he  will  see  his  craft  safely  filling  on  the  opposite  tack  before  he 
attempts  to  ''  let  draw,'^  and,  as  the  head  sheets  will  lead  aft,  he  need  not 
move  from  his  seat.  The  argument  pro  and  can.  the  foresail  can,  therefore, 
be  summed  up  thus  :  In  light  winds  it  is  an  advantage  to  have  the  sail  all 
in  one  piece,  especially  for  beating,  and  the  trouble  of  working  the  head 
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sheets  does  not  exist ;  but  in  strong  winds  and  rough  water  there  will  bo 
more  security  in  a  smaller  mainsail,  with  the  addition  of  a  headsail ;  and, 
although  there  will  be  the  trouble  of  working  the  head  sheets,  there  need 
bo  no  difficulty  about  it  even  for  one  hand.  Concluding  that  it  is  "  safest 
to  be  safe,''  it  will  be  best  to  be  provided  with  a  foresail  for  sailing  in 
rough  water. 

Another  very  strong  argument  in  favour  of  the  foresail  or  jib  in 
addition  to  the  balance  lug  is  this :  if  there  be  much  wind,  the  boat  when 
sailing  ''  along,''  or  off  the  wind,  will  exhibit  a  very  great  tendency  to  come 
to  against  her  helm,  that  is,  she  will  require  a  great  deal  of  weather  helm  to 
keep  her  out  of  the  wind;  this  tendency  will  be  greatly  relieved  by  the  jib. 
Again,  if  there  be  any  sea,  the  boat  will  have  to  be  constantly  ''  chucked  " 
up  in  the  wind  to  avoid  a  comber  that  may  be  coming  in  on  the  weather 
bow,  for  it  will  not  do  to  sail  boats  very  hard  in  rough  water;  yet  must 
they  be  kept  full,  and  to  avoid  getting  into  irons  after  luffing  to  a  comber, 
or  to  meet  a  heavy  puff,  a  foresail  will  be  found  very  useful.  The  foresail 
can  either  be  set  on  a  bowsprit  or  bumpkin,  as  shown  in  Plate  V.  repre- 
senting the  standing  lug  rig.  The  manner  of  fixing  the  bumpkin  will  be 
found  described  in  the  chapter  on  Itchen  boats. 

Many  experienced  boat  sailers  recommend  a  mizen  instead  of  a  foresail, 
and  they  argue  that  a  mizen  can  be  made  as  great  a  help  to  a  boat's  staying 
as  a  foresail.     There  is  not  much  doubt  that  a  mizen  is  a  powerful  lever  to 
assist  in  throwing  a  vessel's  head  to  wind ;  but  it  is  of  no  use  for  i)aying  a 
boat's  head  off,  if  she  gets  in  irons.     However,  as  shown  in  Mr.  Baden 
Powell's  sketch,  if  the  tiller  is  carried  aft  (say  2ft.)  of  the  rudder,  to  act  as 
a  mizen  bumpkin,  then  each  time  the  tiller  is  put  down,  or  to  leeward,  the 
mizen  will  be  brought  to  windward  and  push  the  stem  round.     This  may 
be  so,  and,  if  the  boat  kept  moving  through  the  water,  she  would  no  doubt 
ultimately  describe  an  arc  of  a  quadrant  through  the  wind  acting  on  the 
mizen ;  but  when  a  boat  is  in  irons  she  does  not  move  through  the  water — 
at  least  not  ahead,  although  she  may  get  stem  way  on.     Now  if  the  mizen 
is  kept  across  the  boat  whilst  she  is  in  irons,  it  will,  if  it  has  any  effect  at 
all,  drive  her  astern  as  well  as  tend  to  push  the  stem  on  one  side.     As  the 
latter  motion  will  be  counteracted  by  the  direction  the  rudder  is  necessarily 
turned  (presuming  that  the  boat  is  making  stem  way),  we  doubt  if  the 
mizen  can  be  manoeuvred  so  as  to  be  of  much  service  in  the  case  of  a  boat 
that  has  no  head  sail  getting  into  irons.     In  fact,  the  proper  thing  to  do,  if 
a  boat  in  a  '^  lop,"  when  under  main  and  mizen  sail,  did  get  into  irons, 
would  be  to  let  the  mizen  sheet  go,  and  reverse  the  helm,  and  then  haul  the 
mainboom  over  to  the  side  which  is  to  be  the  weather  one  when  she  has  filled ; 
then^  with  stem  way  on,  the  boat's  head  will  be  boxed  off,  and  she  may  be 
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Helped  by  a  timely  kick  from  a  cross  sea.  Thus  far  the  conclusion  is  forced 
upon  us  that,  if  two  sails  are  decided  upon>  the  foresail  and  mainsail  have  a 
slight  advantage  over  the  mizen  and  mainsail. 

There  may  possibly  be  some  advantage  in  open  water  in  the  main  and 
mizen  rig^  if  warning  of  a  ''  kick-up  '^  has  not  been  taken  advantage  of  to 
reef.  Going  into  the  eyes  of  an  open  boat  to  reef  her  foresail  in  a  "  lop  '^ 
is  by  no  means  a  pleasant  or  safe  operation  to  perform^  and  indeed  it  should 
not  be  attempted  unless  a  counterbalancing  weight  is  put  in  the  stern ; 
the  boat  will  then  plunge  violently,  but  there  will  be  less  danger  of  her 
being  swamped.  Now,  with  the  main  and  mizen  rig  there  will  be  no 
foresail  to  reef,  and  as  the  mainsail  will  be  all  in  board,  reefing  when  in 
extremis  will  be  a  comparatively  easy  operation.  Again,  if  the  mainsail  ha^ 
to  be  lowered  in  a  hurry,  the  mizen  will  bring  the  boat  to  the  wind,  instead 
of  taking  her  off  as  a  foresail  might.  But  the  danger  as  last  indicated  can 
easily  be  avoided  by  letting  go  the  head  sheets  before  lowering  the  mainsail. 
Then  the  foresail  might  be  found  of  service  for  scudding  before  a  strong 
wind  at  sea.  On  the  other  hand,  the  mizen  might  be  of  use  in  rowing,  in 
keeping  the  boat^s  head  to  the  wind  at  sea.  However,  as  snugging  down 
should  be  never  deferred,  with  a  rising  storm,  until  the  sea  got  up  so  as  to 
make  reefing  a  foresail  a  matter  of  danger,  we  still  cast  in  favour  of  the 
sloop  or  main  and  foresail  rig. 

The  question  here  naturally  arises,  if  the  mizen  is  of  use  as  well  as  the 
foresail,  why  not  have  both  ?  We  certainly  do  not  see  why  both  should 
not  be  had ;  and,  if  the  wind  is  so  strong  as  to  necessitate  the  mainsail 
being  stowed,  the  boat  will  be  fairly  handy  and  manageable  under  mizen 
and  foresail,  although  the  canvas  would  scarcely  be  large  enough  to  get  her 
to  windward  with  the  wind  dead  on  end. 

The  fashion  of  lacing  the  sail  to  a  boom  is  now  general  whatever 
the  rig,  and  no  doubt  the  plan  has  many  advantages — the  principal  of 
which  are  that  the  foot  can  be  kept  straighter,  and  thereby  the  sail 
generally  flatter,  and  in  easing  the  sheet  little  or  much  the  sail  does 
not  go  into  a  bag;  on  the  other  hand  without  the  boom,  if  the  boat 
be  struck  by  a  squall,  the  wind  will  be  spilled  from  the  sail  directly 
the  sheet  is  loose;  but  the  case  is  different  with  a  boom  sail;  and  if 
the  squall  be  heavy  it  will  be  necessary  to  luff  the  boat  up  in  good 
time  as  well  as  ease  the  sheet,  and  prepare  to  lower  the  sail  in  case 
the  squall  should  not  abate. 

To  the  question  of  how  much  sail  it  is  prudent  to  give  an  open  boat, 
the  answer  very  much  depends  upon  the  requirements  and  capabilities  of 
the  boat-sailer.  Sail  areas  of  open  boats,  we  find,  vary  very  considerably ; 
and  in  proportion  to  the  length  of  boats  multiplied  by  breadth,  range  from 
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1  to  3.*  Thus  we  find  some  cruising  gigs,  17ft.  long  by  5ft.  6in.  in  beam 
(equal  to  93'5  square  feet),  with  about  90  square  feet  of  canvas  in  their 
sails;  whilst  other  boats,  only  14ft.  by  5ft.  Sin.  (equal  to  73  square  feet) 
that  are  raced,  have  sail  aroa.s  of  180  square  feet,  or  2*4  times  the  area  of 
that  found  by  multiplying  the  breadth  into  the  depth.  The  latter  pro- 
portion will  only  be  safe  in  the  hands  of  an  expert,  and  the  novice  should 
begin  with  very  small  sails,  or,  in  other  words,  the  sail  area  should  not 
exceed  the  length  of  the  boat  multiplied  by  her  breadth.f 

Sometimes  in  the  sloop  rig  the  jib  or  foresail,  instead  of  being  tacked 
outboard  to  a  bumpkin,  is  laced  at  its  foot  to  a  boom;  the  sail  is  then 
"  tacked  "  by  this  boom  to  the  stem  head,  so  much  sail  being  forward  of  the 
stem  as  the  space  between  the  mast  and  the  stem  requires.  A  pair  of 
sheets  are  required  as  usual,  and  the  weather  one  should  always  take  the 
weight  of  the  sail;  the  lee  one  is  consequently  slack,  but  only  so  slack 
that  when  the  boat  is  put  about  it  takes  the  strain  as  the  weather  sheet. 
Thus  the  sheets  need  no  trimming  in  tacking.  The  objection  to  this 
*' revolving  jib'*  is  that  it  cannot  be  readily  ''spilled,'*  as  after  the 
sheet  is  gone  the  sail  will  sometimes  be  balanced  by  the  wind;  hence  the 
sail  may  not  only  be  an  inconvenient  one,  but  a  dangerous  one.  This 
objection  can  be  somewhat  removed  by  having  the  tack  fast  some  distance 
ahead  of  the  centre  of  length  of  the  boom. 

The  ''balance  lug,''  Fig.  68 — which  was  introduced  at  Surbiton  by 
Mr.  Burgoine  (boat  builder,  of  Kingston-on-Thames),  about  twelve 
years  ago — ^is  a  sail  so  arranged  that  it  requires  no  dipping  in  going 
about;  that  is,  it  lies  on  the  mast  on  one  tack,  and  from  the  mast  on 
the  other.  In  this  respect  it  resembles  the  "standing  lug"  illustrated 
on  Plate  V.,  and  in  the  New  Brighton  rig  and  Mersey  canoe  rig;  but  the 
Surbiton  lug  has  the  advantage  of  a  larger  piece  forward  of  the  mast 
to  "  balance  "  the  after  part  of  the  sail ;  hence  the  term  balance  lug. 

The  boom  and  yard  are  generally  of  about  the  same  length,  and  the 
length  of  the  mast  is  in  a  measure  governed  by  the  amount  of  peak,  or  round 

•  Bales  for  finding  the  areas  of  sails  are  given  in  "  Yacht  Designing ;  **  bnt  we  have  fonnd 
that  the  following  simple  role  gives  sufficiently  accurate  results  for  aU  practical  purposes : 
Multiply  the  length  of  the  sail  from  the  tack  to  peak  earing  by  the  length  from  the  clew  to 
weather  earing,  divide  the  product  by  2,  and  the  qaotient  wiU  be  the  sail  area  nearly. 

t  The  most  successful  gigs  that  compete  in  the  matches  of  the  Thames  Sailing  Club  have 
enormous  sail  areas,  aU  in  one  piece  as  a  balance  lug.  Those  sail  areas  frequently  equal  three 
times  the  area,  found  by  multiplying  the  length  of  the  boat  by  the  beam ;  and  the  boats,  being 
dexterously  handled,  carry  the  sail  weU,  and  appear  wonderfuUy  handy.  Of  course  it  would  be 
madness  for  a  mere  tyro  to  think  of  handling  such  a  sail,  even  with  plenty  of  live  ballast  on  board. 
The  most  handy  sise  for  match  sailing  up  river,  where  short  boards  only  can  be  made  with  the 
wind  <*  dead  on  end,"  appears  from  ezperienoe  at  Surbiton  to  be  the  14ft.  boat,  and  th^  are 
given  as  mooh  as  5ft.  Sin.  beam  to  enable  them  to  oarty  large  sails.  One  of  these  boats  has  a 
■aU  of  the  following  dimensions :  Luff,  9ft ;  leeoh,  82ft. ;  foot,  17ft ;  head,  10ft, 
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given  to  tHe  Head  of  tlie  sail.  If  the  yard  is  slung  in  its  amidships^  the  sail 
should  have  great  peak^  and  it  will  stand  or  sit  better  than  if  the  sail  be  cut 
flat-headed.     If  the  yard  be  slung  nearer  its  lower  end  than  amidships,  the 
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sail,  if  not  cut  with  a  high  peak,  is  apt  to  sag  to  leeward ;  and  the  same 
might  happen  if  the  sail  be  very  flat-headed  and  slung,  say,  one-third  of 
the  length  of  yard  from  the  lower  end  or  heel  of  yard.     A  good  place  for 
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the  slings  of  a  well  peaked  and  round  headed  sail  will  be  about  one-tenth 
the  length  of  yard  from  its  amidships.  (The  head  and  foot  of  the  sails 
are  always  laced  to  yard  and  boom.) 

A  Surbiton  boat,  however,  has  the  yard  slung  at  about  two-fifths  its 
length  from  the  lower  end,  but  then  the  head  of  the  sail  has  not  so  much 
round  as  shown  in  the  diagram.  However,  a  squarer  sail  and  a  better 
standing  one  can  be  obtained  by  slinging  the  sail  nearer  amidships  and  giving 
as  much  round  to  the  head  as  shown  in  the  drawing ;  the  luff  will  be  shorter 
than  is  generally  given,  but  this  probably  will  be  found  an  advantage. 

About  one-seventh  of  the  foot  of  the  sail  should  be  forward  of  the  mast, 
and  in  slinging  the  yard  and  in  bending  the  tack  to  the  boom  care  must  be 
taken  that  this  proportion  is  not  much  exceeded.  If  too  great  a  proportion 
of  the  sail  is  put  forward  of  the  mast  it  will  not  *^  balance,''  and  in  luffing  to 
squalls,  especially  with  the  boom  off  the  quarter,  it  will  be  found  that, 
although  the  boat  may  come  to  a  little,  the  sail  will  not  spill.  This  peculiarity 
may  be  attended  by  some  danger  in  the  case  of  squalls  or  in  clearing  an 
obstacle,  and  may  be  accounted  for  by  the  fact  that  the  ardency  of  the  wind 
pressure  on  the  fore  part  of  the  sail  will  be  so  great  that  it  will  more  than 
balance  the  pressure  on  the  greater  area  of  the  after-part,  which,  with  the 
aid  of  the  rudder,  should  bring  the  boat  head  to  wind.     (See  page  26.) 

No  rig  is  handier  for  tacking  in  smooth  water  than  the  balance  lug, 
and  should  a  boat  so  rigged  by  any  mischance  show  a  tendency  to  miss 
stays  or  get  in  irons,  her  head  can  easily  be  paid  off  by  holding  the  foot  of 
the  sail  over  to  the  side  which  is  to  be  the  weather  one.  This,  of  course, 
will  stop  the  boat,  and  press  her  bodily  to  leeward  or  force  her  astern,  and 
the  sail  should  never  be  kept  a- weather  a  moment  longer  than  is  necessary. 
Should  the  boat  not  gather  way  again  quickly  after  the  boom  has  been  put 
over  on  the  lee  quarter  again,  the  main  sheet  must  be  eased  a  trifle. 

The  sail  is  hoisted  by  a  single  halyard ;  to  one  end  of  this  halyard  a 
block  is  spliced ;  the  other  end  is  rove  through  a  sheave  hole  in  the  mast 
head  and  bent  to  the  yard ;  through  the  block  a  rope  is  rove,  the  standing 
part  of  which  is  made  fast  to  the  mast  thwart  and  the  hauling  part  through 
a  block  at  the  mast  step.  This  forms  a  whip  purchase,  but  if  the  sail  be  a 
large  one  a  gun  tackle  purchase  is  used.  The  halyard  is  bent  or  hooked  to 
a  thimble-eye  strop  on  the  yard.  The  sail  can  be  kept  to  the  mast  by  a 
parrel  thus  contrived :  a  grommet  strop,  with  thimble-eye  seized  in  it,  will 
be  put  on  the  yard  about  Gin.  above  the  slings ;  another  similar  strop  will  be 
put  on  the  yard  at  about  2ft.  Gin.  (for  a  14ft.  boat)  below  the  slings ;  a 
line  must  be  spliced  to  the  lower  thimble,  and  rove  through  the  upper 
one  round  the  aft  side  of  the  mast,  back  through  the  lower  thimble. 
Thumb  cleats  must  be  put  on  the  yard  to  prevent  the  strops  slipping. 
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When  the  sail  is  setj  the  line  must  be  hauled  as  taut  as  it  can  be  got 
and  belayed. 

But  a  neater  plan  than  this  is  the  mast  iron^  as  shown  in  the 
diagram;  the  halyard  is  fast  to  an  eye  in  the  iron^  and  the  latter  is 
hooked  to  the  thimble  eye  strop  on  the  yard.  The  disadvantage  of 
the  iron  traveller  is  that  the  tack  and  sheet  of  the  sail  must  be  let 
go  when  the  sail  has  to  be  lowered^  or  otherwise  the  sail  will  not 
lower.  As  the  sail  comes  down  the  fore-end  of  the  boom  must  be 
carried  forward. 

If  an  iron  mast  traveller  be  used  the  yard  will  be  slung  as  shown  in 
Fig.  68 ;  if  a  parrel  be  used  instead  of  the  iron^  the  yard  vrill  be  slung  a 
little  lower  done^  as  the  strop  will  be  hauled  close  up  to  the  sheave  hole ; 
consequently  the  sheave  hole  will  be  a  little  lower  down^  and  the  mast  may 
be  a  trifle  shorter. 

A  downhaul  should  always  be  bent  to  the  yard. 

The  tack  will  be  bent  to  the  boom  abreast  of  the  mast  and  lead 
through  a  blocks  either  on  mast  thwart^  or  deck^  as  may  seem  most  handy. 
The  Surbiton  plan  for  the  tack  is  thus  worked  :  a  thimble  is  stropped  to  the 
boom  abreast  of  the  mastj  and  to  the  thimble  5ft.  or  6  ft.  of  line  is  spliced ; 
the  line  is  passed  once  round  the  mast^  back  through  the  thimble>  then 
through  a  galvanised  iron  eye-bolt  screwed  into  the  mast  some  convenient 
distance  below^  and  belayed  to  a  cleat  on  the  mast.  For  a  15ft.  boat 
a  gun  tackle  purchase  should  form  the  tack.  In  setting  the  sail  it  is 
often  found  that  the  luff  can  be  got  tauter  by  swigging  on  this  tack  than 
by  hauling  on  the  whip  purchase  of  the  halyards. 

If  topping  lifts  are  used  (they  may  be  handy  whilst  reefing^  or  to 
brail  the  sail  up)^  one  part  will 'be  made  fast  to  the  masthead  and  lead 
across  the  sail^  and  through  a  thimble  made  &8t  under  the  boom  by  a 
seizing  (or  it  can  pass  through  the  thimble  in  the  strop  of  the  main-sheet 
block)  and  up  the  other  side  of  the  sail>  through  a  block  at  the  masthead 
and  the  "  fall  *'  down  by  the  side  of  the  mast. 

A  wire  f orestay  is  generally  set  up  to  the  stem  head^  and  it  is  better  that 
a  gun-tackle  purchase,  or  double-block  purchase  should  be  used  for  the  setting 
up  instead  of  a  lanyard,  as  the  mast  (sails  and  all)  can  be  lowered  by  it  for 
passing  under  bridges,  &c.  The  mast  should  be  stepped  in  a  tabernacle, 
which  tabemade  will  be  open  on  the  aft  side  and  fitted  in  the  aft  side 
of  the  mast  thwart.  The  forestay  will  go  over  the  masthead  by  an  eye ; 
a  thimble  eye  will  be  at  the  other  end  of  the  stay  to  take  the  lanyard 
or  hook  of  the  setting  up  tackle.  There  will  be  a  single  wire  shroud  each 
side  of  the  mast  fitted  the  same  as  the  forestay,  but  set  up  by  lanyards  to 
the  eyes  of  neat  chain  plates  fitted  to  the  gunwale.     Sometimes,  however, 
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the  lanyard  is  rove  througli  a  thimble  seized  to  the  thwart  or  to  a  timber^ 
or  through  a  thole  hole  in  a  rowlock. 

The  main  sheet  is  arranged  thus ;  standing  part  &st  to  the  boorn^  then 
through  a  single  block  under  one  gunwale^  then  through  a  block  stropped 
to  boom  and  belayed  under  the  other  gunwale ;  for  the  10ft.  boat^  thimbles 
might  be  used  instead  of  the  blocks. 

In  the  10ft.,  12ft.,  and  14ft.  boat,  the  "Una'^  plan  of  main  sheet  may 
be  suitable.  An  end  of  the  sheet  is  fast  to  one  quarter ;  the  other  passes 
through  a  block  on  the  boom,  and  through  another  block  on  the  opposite 
quarter.  For  sailing  on  a  wind  it  may  be  found  that  with  the  blocks  on  the 
gunwales  the  boom  cannot  be  hauled  in  flat  enough ;  so  unless  the  blocks 
are  on  the  transom  at  the  extreme  stem  the  blocks  should  be  fitted  inside 
the  gunwale.  Another  plan  is  to  have  the  standing  part  of  the  sheet  fast 
to  the  extreme  end  of  the  boom ;  other  end  through  a  double  block  with 
traveller  on  a  horse;  then  through  a  single  block  on  boom  back  through 
the  double  block,  and  belay  by  hitching  the  hauling  part  round  the  parts  of 
the  sheet  above  the  double  block. 

Some  of  the  Surbiton  boats  have  the  mainsheet  thus  fitted :  A  single 
block  on  main  boom  and  one  on  a  horse,  also  one  on  the  deck  a  little  ahead 
of  the  horse.  The  sheet  is  &8t  to  the  block  on  the  boom,  then  leads  through 
the  block  on  the  horse,  back  through  the  block  on  the  boom,  through  the 
block  on  deck,  and  belay. 

Another  form  of  the  lug  known  as  the  ''  standing  lug  **  or  settee  sail 
has  been  i-eferred  to,  and  is  shown  in  Plate  V.,  adapted  from  the  lugs  used 
in  the  boats  belonging  to  the  New  Brighton  Sailing  Club.  (A  detailed 
description  of  the  New  Brighton  rig  will  be  given  further  on.)  It  will  be 
seen  that  the  tack  of  the  sail  is  close  to  the  mast,  and  very  little  canvas 
is  consequently  forward  of  the  mast.  The  dimensions  and  areas  of  the 
sails  adapted  for  the  17ft.  boat  are  as  follows : — 

IfAINSAIL. 


ft.  in. 

Head  (measured  along  the  yard)    16  0 

Leeoh 18  0 

Foot  11  9 


ft.  in. 

Luff  3  3 

Taok  to  peak  earing    17  0 

Clew  to  weather  earing  13  0 


This  sail  is  drawn  with  1ft.  4in.  round  to  the  head. 

FOBKSAIL. 

ft.  in.  I                                            ft.  in.  I  ft.  in. 

Leech    8    6   I   Foot    6    6   I  Luff  10    9 


MiZSN. 

ft.  in. 

Head    9    0 

Leech   9     6 

Foot     6    6 


ft.  in. 

Luff  2  6 

Taok  to  peak  earing  10  6 

Clew  to  weather  earing 7  0 


\ 
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Areas.  eq.  ft. 

Mainsail 119 

Foresail  27 

Mizen  38 

Total    184 

Area  of  reduced  mainsail  for  single-hand  sailings  85  sq.  ft.  (4ft.  6in.  to 
be  taken  o£F  yard). 

The  dimensions  of  these  sails  will  do  equally  well  for  the  balance  lug 
of  the  Surbiton  type,  as  practically  the  only  alteration  to  make  would  be  in 
lacing  the  sail  to  the  boom,  and  having  the  tack  tackle  fast  to  the  boom 
instead  of  to  the  sail.  The  great  round  to  the  head  will  be  an  advantage, 
as  it  makes  the  sail  square ;  and  if  the  yard  be  a  trifle  longer,  it  is  not 
carried  quite  so  high. 

The  sail  area  shown  in  the  drawing  is  a  large  one,  but  with  three 
or  four  hands  sitting  to  windward  the  boat  would  carry  it  well  enough  in 
moderate  breezes  and  smooth  water.  For  ordinary  single-handed  sailing  it 
would  be  prudent  to  have  a  smaller  mainsail,  reduced  as  shown  by  the 
ticked  line  a ;  the  sling  would  then  come  at  c.  The  foresail  should  also 
be  2ft.  shorter  in  hoist,  and  6in.  less  on  the  foot ;  the  mizen  would  be 
shortened  2ft.  on  the  head. 

The  boat  could  be  sailed  with  mainsail  alone  without  shifting  the  mast, 
but  she  would  probably  be  handier  if  the  mast  in  such  a  case  were  shifted 
1ft.  &rther  forward.  For  turning  her  into  the  sloop  rig,  the  mizen  would 
be  unshipped,  the  mainmast  shifted  3ft.  farther  aft,  and  the  foresail  tacked 
to  the  stem  instead  of  to  the  boomkin. 

For  a  tyro  who  knows  little  or  nothing  of  sailing,  the  10ft.  centre-board 
dinghy,  rigged  with  a  single  balance  lug,  is  a  suitable  craft  for  schooling, 
and,  if  he  is  fortunate  enough  to  be  located  near  a  place  where  there  is 
some  shallow  water,  he  may  find  out  all  about  sailing  without  the  assistance 
of  a  coach. 

For  centre  board  boats  of  the  Una  type  various  rigs  are  used,  and  on 
the  Seine  the  French  have  brought  into  use  an  adaptation  of  the  "  sliding 
gnnter  rig.^^     The  drawing  on  Plate  VI.  illustrates  this  rig. 

The  rig,  it  will  be  seen,  although  of  the  sloop  character,  differs  from 
the  sloop  in  detail.  The  mainsail  is  a  kind  of  sliding  gunter,  and  the 
arrangements  for  hoisting  and  setting  it  are  as  follows.  The  mast  is 
stepped  on  deck  and  pivoted  in  a  tabernacle,  by  which  it  can  be  readily 
lowered  for  passing  underneath  bridges,  warps,  &c.  a  shows  the  heel  of  the 
yard  (see  Plate  VI.  and  A  Fig.  69).  On  this  yard  is  a  wire  rope  span  from 
c  to  a  (see  large  sketch),  which  passes  through  a  block  at  k.  The  details  of 
the  arrangement  will  be  more  clearly  understood  by  studying  the  smaller 
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dif^ramB  (Fig.  69) .  In  A,  a  is  an  iron  hoop  traveller  on  the  mast.  Into  the 
arms  of  this  traveller  the  heel  of  the  yard  is  inserted,  and  is  so  hinged  as  to 
form  what  is  known  as  a  universal  joint.  The  hoisting  halyard  n  is  made  fast 
to  an  eye  in  this  traveller  and  passes  through  a  cheek  block  on  the  mast  at  x. 
Sometimes  a  block  is  on  the  traveller,  then  (see  F)  one  end  of  the  halyard 
ia  put  through  the  cleat  on  the  mast  as  shown  at  y,  and  then  has  a  knot  tied 
in  it  to  prevent  it  unreeving.  The  other  end  is  passed  through  the  block 
on  the  traveller,  and  then 
through  the  cheek  block  at  x. 
If  the  sail  is  a  very  large  one 
a  whip  purchase  is  also  used. 
A  block  is  seized  to  the  halyard 
n,  and  through  this  block  a  rope 
is  passed,  one  end  of  it  being 
fast  on  deck. 

In  Fig.  A,  c  represents  an 
eye  splice  in  the  lower  end  of 
the  wire  rope  span  kept  from 
slipping  by  a  thumb  cleat.  This 
span  passes  through  an  iron 
block  j.  To  this  iron  block 
a  small  wood  block  k  is  seized, 
and  through  the  latter  the  hal- 
yard m  is  rove.  The  halyard 
m,  in  the  first  place,  is  rove 
through  a  cleat  on  the  mast 
(see  Fig.  B)  /;  then  through 
{  the  block  k,  and  over  the 
\  sheeve  in  the  cheek  block  h 
(Fig.  B).  The  halyard  at /is 
stopped  by  a  wall  knot.  In  the 
diagram  A,  m  is  the  hauling 
part  or  fall  of  the  halyard.  In 
"'     '  the    smaller    sized   vessels    the 

block  k  is  not  used.      One  end  of  the  halyard  is  seized  to  the  iron  or 
brass  block  j,  and  then  passes  over  the  sheave  at  k. 

In  Fig.  B,  the  upper  sheave  above  h  is  used  for  the  foresail  halyards ; 
one  end  of  the  halyard  is  stopped  by  a  wall  knot  after  being  rove  through 
the  hole  above  /;  the  other  end  ie  then  passed  through  a  block  hooked  to 
the  head  of  the  forestul,  and  then  over  the  sheave  above  h. 

The  sheave  below  h  is  used  for  top|»ng  lifts;  one  end  of  the  topping 
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lift  is  stopped  at  the  hole  behw  f;  the  other  is  passed  throagh  a  thimble 
seized  on  the  under  side  of  the  main  boom  and  is  then  carried  np  over  the 
sheave  below  h.  The  large  sheave  hole  at  g,  Fig.  B,  is  used  for  spinnaker 
or  square  sail  halyards.  Mast  hoops  are  not  often  seen.  The  sail  is  kept 
into  the  mast  thns :  Diagram  D  is  a  section  of  the  maat ;  o  o  are  two  brass 
plates  screwed  to  the  hps  of  a  channel  cut  on  the  aft  Bide  of  the  mast,  p 
is  a  traveller  abont  two  inches  deep  which  works  in  the  cbaimel  formed  by 


FiQ.  70. 


d  t> ;  the  traveller  has  an  eye  to  which  one  of  the  eyelet  holes  or  cringles  in 
the  luff  of  the  mainsail  is  seized.  Generally  as  many  of  these  travellers  are 
nsed  as  there  wonld  be  hoops  if  hoops  were  nsed. 

Another  arrangement  is  shown  by  E :  ^  is  a  T-shaped  bar  of  iron 
screwed  to  mast  (or  sometimes  instead  of  a  T-iron  a  plate  of  simple  bar-iron  is 
screwed  over  a  fillet  of  wood,  as  shown  by  t,  for  hghtness) ;  t  is  the  small 
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trareller  about  two  incheB  Bqnu%  which  is  sliipped  over  ^ ;  «  ib  tho  eye  for 
seizing  the  luff  cringles  of  the  mainsail  x. 

If  either  of  these  travellers  is  used,  the  iron  mast-traveller  for  the 
yard  ia  dispensed  with.  A  traveller  (made  with  a  aocket  to  take  a  goose- 
neck on  end  of  the  yard)  is  inserted  in  the  channel  o  o  (see  D.)  or  over  the 
guide  q  (see  E). 

One  end  of  the  main  sheet  is  fast  to  the  boom  end ;  it  from  there  leads 
throngh  a  doable  block  on  deck,  through  a  single  block  on  the  boom,  back 


throogh  the  doable  block  on  deck  again,  then  through  another  single  block 
on  tlie  boom  and  belay. 

The  bobstay  is  made  of  wire  lupc ;  one  end  has  an  eye  in  it,  and  this 
eye  vioircleB  the  bowsprit  at  v  (see  large  sketch) ;  it  then  passes  throogh  a 
Uock  on  the  stem  at  the  watw-line,  through  another  block  on  the  bowsprit 
end;  a  tackle  is  hooked  to  this  end  of  the  bobstay  (at  bowsprit  end]  to  set 
it  np. 

Thn  frtnmhTrn^  urn  Tiwy  -rmll  »iniigni^  fnr  handiiinin     In  diagnm  H.  a 


Sails  for  Centre-board  Boats.  279 

represents  the  line  of  the  foot  of  the  foresail^  c  being  the  cringle  in  the  clew 
of  the  foresail.  To  this  cringle  two  short  pieces  of  rope  are  spliced  with 
thimble  eye  at  d  d  as  well.  The  foresheet  is  fast  on  the  deck  to  an  eyebolt 
at  8;  it  then  passes  outside  the  channels  k  through  the  thimble  d  and 
through  the  coamings  of  the  well  at  x  and  is  then  belayed.  It  will  be 
observed  that  in  the  diagram  the  foresail  is  represented  hauled  amidships. 

The  sails  that  we  saw  were  exceedingly  well  cut  and  tabled,  and  were 
made  of  cotton  duck. 

A  very  similarly  worked  mainsail  is  used  in  America  for  the  ''cat 
boats  ^'  of  Rhode  Island.  An  illustration  of  this  rig  has  been  given  me 
by  Mr.  R.  B.  Forbes,  of  Milton,  Mass.,  and  is  shown  by  Figs.  70  and  71. 
a  is  a  boom  laced  to  the  sail  and  used  for  reefing,  r  is  a  tackle  for  hauling 
the  reef  down.  The  halyard  c  comes  down  to  and  belays  to  a  cleat  on  the 
heel  of  the  yard  at  d,  close  to  the  traveller  t.  By  simply  slacking  the 
halyard  e,  and  hauling  on  r  the  sail  is  reefed  (see  Fig.  71). 

CHINESE  LUG   SAILS. 

The  Chinese  plan  of  battening  a  sail  has  been  very  much  recom- 
mended, and  there  is  not  much  doubt  that  battens  will  keep  a  sail  from 
going  into  a  bag;  the  only  objection  to  them  of  any  importance  is  that 
they  so  much  increase  the  weight  of  the  sail.  For  a  sail  of  the  proportions 
given  in  the  drawing  (scale  Jin.  to  1ft.),  the  battens  should  be  lin.  thick, 
and  liin.  deep,  tapering  towards  the  ends  (three  battens,  1ft.  6in.  distant 
at  the  luff  of  the  sail,  and  2ft.  at  the  after  leech).  A  reef  band  is  sown  on 
the  sail  to  receive  each  batten,  and  the  latter  will  be  lashed  at  either  end 
to  leech  and  luff  of  the  sail  through  thimbles ;  and,  again,  a  thimble  will  be 
securely  seized  to  each  end  of  the  battens,  for  the  reef  earings  to  be  rove 
through. 

The  sketch  shown  on  Plate  VII.  (scale  Jin.  equal  to  1ft.),  made  by 
Mr.  W.  Baden  Powell,  shews  the  arrangement  of  battens.  Mr.  Powell 
thus  describes  the  gear  and  fitting  of  the  sail : 

**  Big. — ^Mainsail  of  the  largest  size  the  boat  will  carry  in  a  steady 
moderate  breeze,  placed  forward  so  that  its  centre  of  effort  comes  ahead  of 
the  centre  of  lateral  resistance  of  the  boat ;  nuzen  of  the  same  cut  as  main, 
but  of  such  size  and  so  placed  as  to  bring  the  centre  of  effort  of  the  whole 
sail  plan  aft  of  the  centre  of  lateral  resistance  (for  a  small  boat  should 
always  carry  weather  helm ;  without  it  safety  does  not  exist). 

**  Fitting. — The  mainsail  is  fitted  with  a  yard,  ^  boom,  and  three  or 
four  battens ;  the  sail  is  laced  to  yard  and  boom ;  the  battens  are  lashed  at 
their  ends  to  luff  and  leech,  and  are,  as  it  were,  rove  through  a  horizontal 


280  Yacht  and  Boat  Sailing. 


seam  on  the  sail  formed  by  sewing  a  '  reef  band '  across  the  sail  to  take  the 
batten.  The  battens  are  made  of  pine,  and  taper  at  the  ends  like  topsail 
yards.  They  are  about  Ifin.  in  diameter  in  the  middle.  The  reef  earings 
reeve  through  thimbles  on  the  boom  ends,  and  belay  to  '  patent '  cleats  on 
the  boom. 

"  Halyards. — Toggle  on  the  single  part  to  abecket  or  strop  on  the  yard. 
The  battens  and  the  yard  are  kept  in  to  mast  by  toggle  and  becket  parrels. 

"  Tack  is  a  single  rope,  leading  from  the  well  to  a  block  on  deck 
at  side  of  mast ;  it  then  toggles  to  a  becket  on  boom,  about  one-eighth  the 
boom's  length  from  fore-end.  Both  tack  and  halyards  can  be  fitted  with  a 
purchase  for  setting  up,  according  to  the  size  of  the  craft. 

"  The  sail  should  be  cut  with  veiy  great  '  peak '  (yard  as  long  as 
ooom),  80  as  to  allow  of  a  forestay,  by  which  to  lower  the  mast.  The  mast 
fitted  on  a  'tabernacle'*  and  pinned  above  deck,  is  a  sine  qtcd  nan,  whether 
the  boat  be  used  for  river  or  sea  work  ;  bridges  and  tow  ropes  come 
against  your  mast  in  river  work — ships'  warps  in  harbours ;  and,  when  at 
anchor  fishing,  or  tide  waiting  in  a  sea  chuck-up,  it  is  almost  impossible  to 
stand  up  forward  and  unship  the  mast,  yet  the  great  swaggering  stick  will 
not  permit  your  little  ship  to  ride  easy. 

'^  A  topping  lift  is  fitted,  standing  part  fast  to  masthead,  then  down 
one  side  of  sail,  to  reeve  through  sheet  block  strop  thimble ;  then  up  on 
other  side  of  sail  to  and  through  a  block  at  masthead,  and  down  to  the  deck. 
Being  through  sheet  block  strop,  which  toggles  on  to  boom,  this  topping 
lift  remains  with  sheet  on  mast  when  sail  is  taken  off  and  stowed  away,  and 
is  thus  ready  for  a  change  of  sails. 

"  A  kind  of  gathering  line,  or  sail  keeper,  is  fitted  to  hold  the  sail 
up  clear  of  the  deck  at  the  mast  when  it  is  lowered  down,  thus :  one  end 
&8t  at  masthead,  then  down  the  side  of  sail  on  which  the  mast  is  not, 
and  round  under  boom,  and  up,  making  it  fast  round  the  mast  about  1ft. 
above  the  boom  :  thus,  when  going  to  set  up  sail,  you  place  forward  end  of 
boom,  yard,  and  batten  all  in  a  bunch,  between  the  mast  and  gathering 
lines,  then  the  after  ends  through  between  the  two  parts  of  the  topping  lift; 

*  A  tabemade  is  simply  a  perpendionlar  sqnaie  tmnk,  or  spout,  as  it  is  nsnally  open  on  the 
aft  side,  made  to  take  the  lower  part  of  the  mast ;  if  the  mast  is  stepped  on  deck  (as  those  of  the 
zirer  barges  are)  the  heel  of  the  mast  will  be  pivoted  on  a  bolt  passing  athwartships  through  the 
sides  of  the  tabernacle  above  the  deck  as  shown  in  Plate  VII.  Brass  or  iron  plates  should  be  fitted 
to  the  tabemade  where  the  bolt  passes  through,  and  there  should  be  an  iron  band  or  ring  on  the 
heel  of  the  mast.  In  an  open  boat  the  mast  can  be  pivoted  near  the  bottom  of  the  tabemade, 
thus  I  a  bdt  is  fixed  through  the  tabemade  (athwartship) ;  on  the  heel  of  the  mast  is  an  iron  band 
with  two  scores  l^in.  deep  cut  in  it  to  fit  the  bolt ;  a  score  is  also  out  in  the  hed  of  the  mast  to 
correspond  with  those  in  the  iron.  The  mast  head  is  fitted  on  the  bolt  by  the  score,  and  when  on 
end  is  kept  in  its  place  by  an  iron  or  damp  on  the  thwart  as  usuaL  If  the  mast  is  pivoted  on 
deck,  it  win  be  safer  to  have  hdes  through  the  iron  on  the  hed  of  the  mast  instead  of  mere  scores 
for  the  bdt  to  pass  through. 


PLATE  VII. 
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Chinese  Lug  Sail :  Main  and  Mizen  Rig. 
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toggle  the  sheets  tack^  and  halyard  on,  and  the  sail  is  ready  to  set ;  the 
batten  parrels  can  be  toggled  at  any  time  afterwards,  as  they  only  effect 
a  good  '  sit '  to  the  sail. 

"  The  tiller  should  be  formed  as  if  double,  i»e,,  one  part  leading  aft, 
and  used  as  mizen  boomkin,  and  the  other  on  fore  side  of  rudder  with  a 
U  bend  in  it,  to  allow  it  to  clear  mizenmast.  Thus  fitted  when  working 
ship,  on  putting  the  helm  down  the  mizen  sheet  is  brought  to  wind,  and 
main  sheet  is  oflf,  consequently  she  would  turn  like  a  bicycle;  or  when 
the  helm  is  put  up,  mizen  sheet  is  thereby  eased,  and  off  she  must  go. 

"A  battened  sail  can  easily  be  reefed  'in  stays,'  i.e.,  while  going 
about,  without  even  checking  the  boat's  way,  for  the  battens  do  not 
require  the  reef  points  to  be  tied,  except  for  neatness,  unless  it  is  a  very 
deep  reef. 

"  A  boat  thus  rigged  can  be  hove-to  in  bad  weather  at  sea,  or,  when 
waiting  for  tide  into  harbour,  thus  :  take  the  mainsail  off  the  mast,  bunch 
yard  and  boom  together,  and  span  it  with  a  rope :  to  the  centre  of  the 
span  fasten  your  boat's  hawser,  let  the  sail  and  battens  hang  loose,  heave  it 
overboard,  and  pay  out  the  hawser ;  lower  the  mainmast,  and  haul  mizen 
sheet  fore  and  aft.  Thus  she  will  ride  head  to  wind,  and  the  sail  will 
break  much  of  the  sea.  The  storm  main  lug  may  then  be  got  ready,  in 
case  you  have  to  cut  and  run." 

Mr.  Powell  found,  in  canoe  sailing  that  with  battens  he  could  carry 
much  more  sail  (in  the  ratio  5  to  7)  and  the  canoe  would  lie  closer  to 
wind.  Also  in  running  the  canoe  was  much  steadier,  and  did  not  roll 
so  much  as  with  the  sail  without  battens.  In  gaff  sails,  where  the  peak 
halyards  assist  in  keeping  the  sail  flat,  or  in  any  sail  that  is  well  cut 
and  can  be  kept  flat,  the  advantage  of  battens  will  not  be  great.  However, 
lug  sails  are  very  difficult  if  ill  cut  to  keep  flat,  and  battens  in  these  may 
be  found  of  service. 

The  regular  "  Chinese  lug "  was  thus  described  by  ^'  Mercator,"  a 
writer  in  the  Field  in  1871. 

'*  Almost  every  district  in  China  has  a  distinctive  type  of  sail,  some 
highly  peaked,  others  with  little  or  no  peak,  some  with  the  leech  greatly 
rounded  at  the  peak,  others  with  it  cut  almost  or  quite  straight,  some  very 
narrow  at  the  head  and  wide  at  the  foot,  others  wide  at  the  head  and  much 
the  same  width  all  the  way  down,  some  rigged  on  the  starboard  side,  and 
others  on  the  port  side  of  the  mast,  some  with  sheets  leading  from  all  the 
battens,  others  with  sheets  from  the  lower  ones  only ;  in  fact,  the  changes 
are  rung  in  almost  every  conceivable  way,  but  all  are  provided  with  a 
brail,  but  which  more  resembles  in  its  uses  a  topping-lift.  As  to  the 
material   of  which  the  sails  are  made;    matting    is  that  most   usually 
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employed  in  native  craft  of  any  size,  this  article  being  extremely  cheap 
in  China,  and  when  dry  comparatively  light ;  but  for  small  boats,  twenty 
to  twenty-five  feet  gigs,  and  the  like,  a  stoutish  duck  is  the  best,  both 
for  wear  and  look. 

'^  The  battens,  it  will  be  seen  (see  Fig.  72),  are  so  arranged  that  the 
top  and  bottom  ones  do  duty  for  yard  (or  gaff)  and  boom  respectively,  the 
intermediate  ones  radiating  more  or  less  sharply,  according  to  the  shape  of 
the  sail.  The  number  for  a  gig  would  be  five  or  six,  to  be  increased  with 
the  size  of  the  sail.  To  each  batten  is  fastened  a  loop  or  parrel,  if  one  may 
so  call  it,  generally  of  rattan,  but  occasionally  (in  very  small  boats)  of  rope. 
The  shape  and  position  of  these  loops  are  indicated  in  the  following  sketch. 


z 


X  Y  being  the  batten,  the  dotted  line  the  loop,  and  Z  the  position  of  the 
mast,  looking  down  from  above.  From  this  it  is  apparent  that  these  loops 
do  duty  as  parrels;  and  the  battens  being  made  of  bamboo,  there  is 
nothing  to  prevent  the  sail  being  easily  hoisted  and  lowered,  even  when  to 
windward  of  the  mast.  There  is  no  tack  proper,  but  the  lower  batten  is 
made  fast  to  the  mast  at  the  point  where  they  intersect.  The  halyard  (M) 
exactly  resembles  the  simplest  form  used  with  lug  sails,  and  is  made  fast  to 
the  forward  portion  of  the  upper  batten,  the  exact  place  being  regulated  by 
the  shape  and  sit  of  the  sail.  The  luff  projects  1ft.  or  15in.  (or  even  more, 
according  to  the  size  of  the  sail)  forward  of  the  mast.  The  sheets 
generally  lead  from  several  of  the  lower  battens,  one  from  each,  and  by 
a  little  mechanical  arrangement  are  united  into  one  sheet  in  such  a  way 
that  the  pull  is  everywhere  equal.  In  some  boats,  where  the  sail  projects 
some  distance  over  the  stem,  two  sets  of  sheets  are  required,  one  on  each 
side.  The  sail  when  set  is  trimmed  so  that  the  lower  batten  is  parallel 
to  the  keel.  The  brail  or  toppinglift  is  fitted  in  a  very  simple  and 
efficient  manner.  A  line  leads  from  the  masthead  down  the  inside  of  the 
sail  {i.e.,  the  side  on  which  the  battens  are),  through  an  eye  1ft.  or  2ft. 
from  the  after  end  of  the  lower  batten,  up  again  on  the  outside  of  the  sail 
through  another  eye  rove  in  the  end  of  a  short  pendant  from  the  masthead, 
and  down  again  to  the  point  where  the  lower  batten  and  mast  intersect, 
wliere  it  is  made  fast  ready  for  use.  The  sail  thus  hangs  in  the  bight  of 
tlie  brail  as  in  a  sling.  The  following  sketch  (Fig.  72)  illustrate  the  sail 
described. 

At  Shanghae  the  completely  battened  lug  sail  is  in  much  favour,  and 
the  description  of  yacht  in  use  there  will  be  found  illustrated  on  Plate  VIII., 
which  represents  the  Charm,  Mr.  C.  J.  Ashley. 
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It  will  be  seen  that  the  keel  in  form  is  crescent-shaped^  or^  in  other 
words,  the  curve  given  to  the  keel  tends  upwards  instead  of  downwards,  as 
is  usual  in  ordinary  vessels.  In  the  East  this  kind  of  keel  is  common,  and 
we  find  it  carried  out  to  an  enormous  extent  in  the  model  of  a  Bombay 
yacht  (the  property  of  the  Duke  of  Edinburgh)  in  the  Naval  Museum  at 
South  Kensington.  The  keel  of  this  yacht  is  quite  like  a  half -moon,  but 
the  draught  forward  is  much  greater  than  aft.  There  is  no  advantage  in 
thus  giving  a  vessel  ^*  gripe,^'  as  the  centre  of  lateral  resistance  could  be 
got  forward  without  such  an  extraordinary  and,  when  a  small  draught  is 
necessary,  inconvenient  contrivance. 


Pio.  72. 

"  AB,  mast ;  EF,  head  of  sail ;  EG,  luff  of  sail ;  ah^  battens  ;  CD,  line  of  gnnwale ;  GH,  foot 
of  saU ;  FH,  leech  of  sail ;  ae^  loops  or  parrels ;  AK,  brail  leading  through  eye  at  K,  the  position 
of  the  brail  on  starboard  side  of  sail  being  shown  by  dotted  lines  KL,  AL,  and  LM ;  the  letters 
6N  denote  sheets  hanging  loose  (oyer  the  sail  instead  of  abaft  it,  as  they  wonld  be  when  hanled 
in  for  sailing),  leading  into  a  single  one,  NO." 

The  Charm,  it  will  be  seen,  is  extremely  shallow,  and  would  take  little 
ballast,  as  her  weight  of  hull,  spars,  fittings,  and  stores  would  bring  her 
down  nearly  to  the  load  water-line.  The  floor  timbers  in  the  fore-body,  it 
will  be  seen,  are  lower  than  those  of  the  midship  body,  and  abaft  the 
midship  section  the  timbers  retain  the  flatness  of  the  floor  in  the  middle- 
body.  One  peculiarity  of  the  after-body  is,  that  the  timbers  are  projected 
at  right  angles  from  the  dead  wood,  and  the  gentle  curve  which  we  find  in 
English  yachts  (made  by  filling  up  the  angle  in  the  runs)  is  not  found  in 
the  Charm. 

The  length  of  the  yacht  is  about  three  times  her  beam,  and  she  thus 
has  great  stability;  and  this  she  needs,  looking  to  the  loftiness  of  her 
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canrafi.  The  chief  ezcelleoce  of  the  Chinese  lag  consists  in  the  datness  of 
itM  Horfaoe.  Thi<i  fl^ness  is  bronght  aboat  bv  battens,  which  are  extended 
ainr'iv.  the  nail,  an  shown  by  4  (Fig.  73)  on  the  plan,  and  by  the  ose  of  bow- 
linc-bridlcH  the  whi>le  iray  np  the  after  leach  of  the  sail.  These  bridles  lead 
inUi  two  bowlineH,  and  the  bowlines  again  into  one  part,  the  latter  leading 
Ui  a  double  block  on  the  bampldn  (8)  extending  from  the  taffrail,  so  that 
hatiling  on  this  single  port  brings  an  eqnal  strain  on  each  bowline-bridle. 
Thettc  bowline- bridles  are  Dombered  7  in  the  drawing.  To  keep  the  sail 
int'j  the  mant  a  lacing  (5  in  the  drawing)  rove  throngh  parrels  which  extend 
from  the  Inff  of  the  sail  to  well  into  its  belly;  these  parrels  are  distinguished 
Ijy  G  on  the  sail  plan.     Beyond  this,  a  hanling  parrel  is  used  to  keep  the 


yard  into  the  mast,  marked  12  on  the  drawing.  The  standing  part  is  made 
butt  to  the  yard,  passing  round  the  mast,  then  through  a  block  on  the  yard, 
the  hauling  part  leading  to  the  deck.  The  topping-lift  shown  by  No.  9 
explains  itself,  the  line  denoted  by  figures  10  being  the  topping-Uft  on  the 
port  side.  The  topping-lift  passes  throogh  a  single  block  at  the  masthead. 
The  other  figures  indicate  as  follows :  1,  the  mast;  2,  the  boom;  3,  the 
yard;  11,  main  halyards;  18,  forestay;  14,  shroud.  The  mast  can  bo 
unshipped  at  pleasure,  as  the  drawing  shows ;  and,  as  there  is  neither 
bowsprit  or  topmast,  such  a  vessel  could  be  dismantled  in  a  very  few 
minutes.     The  Charm  has  a  booby  hatch,  uid  under  this  there  is  a  great 
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deal  of  room.  The  centre-board  is  shown  in  the  sheer  plan  lowered  to  its 
full  depth,  and  the  lines  — .  —  show  its  case.  When  hauled  quite  up,  the 
board  would  protrude  above  this  case ;  but  this  need  never  be  done,  as  the 
draught  could  not  thereby  be  made  less  than  it  is  at  all  times  aft.  The 
dotted  lines  above  the  keel  aft  show  the  intersection  of  the  timbers  with 
the  dead  wood ;  the  dotted  lines  in  the  middle-body  show  the  plan  of  the 
cabin,  and  the  cockpit  forming  tne  entrance  to  the  cabin. 

The  following  table  refers  to   Plate  VIII.,  representing  the  yacht 
Charm: 


No.  of 
SeodonB. 

HAlf-breadth 
at  Load  Water  : 
Jim.         i 

No.  of 
Sections. 

Half-breadth 

No.  2  Water 

Line. 

1 

!     No.  of 
1  Sectionn. 

Height  from    , 
Load  Water 

liine  to 
Plank  Sheer.    ' 

ft.     in. 

1 

No.  of 
Sections. 

( 
1 

Depth  from 

Load  Water  Line 

to  under-side 

of  keel 

ft.    in. 

ft.     in. 

ft.     in. 

1 

1       2 

i         1 

0      Si 

1 

3       4t 

1 

1       8- 

2 

8     lOi 

!           2 

2      4 

2 

2      8 

2 

1       8 

8 

5      6 

8 

4      0 

3 

2      5 

8 

1       7 

4 

6      li 

4 

4      2 

4 

2       5 

4 

1       7 

5 

5      4 

5 

1      91 

5 

2      6i 

5 

1       9 

6 

2       9 

6 

2      2 

Distance  the  sections  are  apart,  6ft.  6in. 
Distance  No.  1  section  is  from  fore  side  of 

stem  at  L.W.L.,  4ft.  6in. 
Distance  water  lines  are  apart,  1ft. 
Length  on  L.W.L.,  37ft. 
Beam  on  L.W.L.,  12ft.  Sin. 
Beam,  extreme,  12ft.  Sin. 
Displacement,  9*26  tons. 
Centre    of     displacement     below    L.W.L., 

0-73fift. 


Metacentre  above  centre  of  displacement,  8*2ft. 
Area  of  sail,  990  sq.  ft. 
Luff  of  sail,  35ft. 
Leach  of  sail,  54ft. 
Foot  of  saU,  26ft. 
Head  of  sail,  21ft. 

Tonnage  by  R.T.Y.C.  mle,  20*3  tons. 
Area  of  L.W.L.,  295  sq.  ft. 
Displacement  for  lin.  of  immersion  at  L.W.L., 
0-7  ton. 


SPRIT  SAILS. 

Sprit  sails  formerly  were  in  high  favour,  but  during  the  last  twenty 
years  they  have  gradually  fallen  into  disuse.  It  is  still  a  favourite  rig, 
however,  among  watermen,  and  they  probably  adhere  to  it  because  the 
sprit  stretches  the  sail  so  flat.  The  old  Ryde  wherries,  celebrated  for  their 
fine  weatherly  qualities,  were  sprit-rigged,  but  of  late  years  they  have 
generally  adopted  the  gaff  instead  of  the  sprit.  The  advantages  of  the 
sprit  over  a  gaff  for  setting  a  sail  in  a  small  boat  cannot  be  denied,  as  by 
crossing  the  sail  diagonally  it  takes  up  all  the  slack  canvas  in  the  middle  of 
the  sail,  even  if  it  be  an  old  sail.  On  the  other  hand,  a  sprit  is  an  awkward 
spar  to  handle,  and  it  need  be  much  longer  and  heavier  than  a  gaff  to  set 
similar  sails. 

In  small  boats  the  luff  of  the  sail  is  usually  laced  to  the  mast  through 
eyelet  holes  about  2ft.  apart ;  the  throat  is  secured  to  an  iron  traveller,  or 
sometimes  to  a  grommet  strop.  In  large  sails  galvanised  iron  rings  or 
mast  hoops  are  used.     The  tack  is  lashed  to  a  small  eyebolt  screwed  into  the 
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mast.  The  Bail  ia  toiflted  by  a  single  lialy&rd  and  belayed  to  the  gunwale 
to  serve  as  a  ahrood.  The  foresail  is  also  belayed  by  a  single  halyard,  and 
belayed  to  the  opposite  gnnwale.     The  sprit  is  supported  on  the  mast  by  a 


strop  called  a  snotter;  this  strop  is  a  piece  of  rope  with  an  eye  spliced  in 
each  end ;  it  is  put  round  the  mast,  and  one  end  rove  through  an  eye ;  the 
Iieel  of  the  sprit  is  pnt  in  the  other  ^e.    After  the  sail  is  haoled  np  on  the 
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mast  the  npper  end  of  the  sprit  is  pat  into  the  eye  or  loop  on  the  peak  of 
the  sail,  and  then  shoved  np  and  the  heel  slipped  into  the  snotter.  The 
sail  is  then  peaked  hy  pushing  the  snotter  and  heel  of  sprit  as  high  as 
required;  the  s^  is  then  sheeted.  If  the  sail  is  large  and  the  sprit  heavy, 
a  traveller  and  whip  purchase  are  used :  {See  Fig.  74.) 

A  pendant  with  a  running  eye  in  it  is  fitted  over  the  masthead ;  at  the 
lower  end  of  this  pendant  is  a  block,  through  which  the  hauling  part  is  rove, 
one  end  being  faat  to  the  thwart.  Sometimes  a  gun-tackle  purchase  is 
nsed  instead  of  the  whip  purchase.  Either  is  to  be  preferred  to  the  snotter 
alone,  as  without  any  other  support  the  snotter  will  be  continually  slipping 


down.  If  there  should  be  much  wind  when  the  snotter  shpped  down  the 
mast  the  heel  of  the  sprit  might  go  through  the  bottom  of  the  boat ;  and 
this  accident  has  very  often  happened.  The  waterman's  remedy  for  thia 
is  wetting  the  mast,  but  the  single  whip  purchase  is  to  be  infinitely 
preferred,  as  it  not  only  keeps  the  sprit  from  shpping  down,  but  enables 
the  sail  to  be  set  better. 

An  improved  form  of  the  sprit  sail  rig  is  in  ase  in  America,  an  illos- 
tration  of  which  has  been  made  by  Mr.  E.  B.  Forbes,  as  shown  (see  Fig.  75). 
The  sprit  comes  down  to  the  gooseneck  of  the  boom  and  is  inserted  in  a 
pocket  a,  stitched  diagonally  across  the  sail :  b  b  are  brails  on  both  sides 
of  the  sail,  but  leading  through  one  purchase  block  p;  p,  oi  course,  is 
a  double  block.  The  standing  part  of  the  purchase  is  fast  to  the  stem  at 
§,  then  leads  up  through  the  block  p,  down  through  a  blook  on  the  stem  g. 
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and  the  fall  /,  to  a  cleat  inside  the  waterways,  c  is  a  reef  point,  one 
on  eacb  mde  of  the  mast,  round  which  they  are  tied  when  the  sail  ia  reefed. 
When  reefing  the  mast  is  allowed  to  rake  aft,  either  hj  having  a  long 
slotted  step  for  the  mast,  or  by  pivoting  it  in  a  tabernacle.  (See  the 
French  rig,  p.  275.)  The  process  of  reefing  is  very  simple :  lufi  into  the 
wind,  slack  up  sheets,  haul  on  the  brails ;  make  everything  fast,  rake  the 
mast,  and  fill  away  again.  Fig.  76  shows  the  sails  reefed  with  the  upper 
part  of  the  luff  of  the  sail  brailed  up.  To  make  a  neater  "brail  up" 
another  pair  of  brails  might  be  attached  to  the  head  of  the  sail  at  k, 
and  lead  to  a,  then  to  the  maat  head  down  to  the  block  p.  This  forms 
a  very  easily  reefed  sail. 


Fig.  77  represents  another  American  rig  (drawn  by  Mr.  Forbes),  and 
has  the  advantage  of  the  sails  being  in  three  pieces.  The  main  and  mizen 
are  fitted  on  the  lateen  plan,  but  are  shoulder  of  mutton  in  shape,  a  is 
the  halyard  made  fast  to  the  yard,  and  leading  over  a  sheave  in  the  mast 
head  to  the  deck.  B  is  another  halyard  leading  through  a  bull's  eye  at 
the  mast  head  and  belayed  to  a  cleat  on  the  heel  of  the  yard  at  /.  The 
yard  or  reefing  boom  d  is  jointed  to  a  traveller  c.  The  reefing  tackle 
is  shown  by  e.  r  r  are  reef  points.  The  foresail  is  hanked  to  a  wire  stay. 
A  short  olnb  yard,  g,  is  laoed  to  the  foot  of  the  foresail  j  the  fore  sheet 
block  is  bat  to  this  yard,  and  works  on  a  traveller  aoross  the  deck, 
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To  reef  the  Bails  luS  ap  head  to  Trind  and  cast  off  the  halyard  a,  and 
the  Bail  will  lower  until  the  traveller  c  rests  on  the  boom  at  o,  b  of  courae 


Fio.  77. 
ooming  down  to  the  boll's  eye  on  the  mast  head.     Hani  on  the  reefing 
tackle  e,  and  tie*the  points  atTleisnre  (see  Fig.  78).     Next  let  the  foreaail 


mn  down,  and  stow  it  on  the  bowsprit. 
The  Bmall  jib  is  set  flying. 


To  farther  shorten  sail  stow  the 
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THE   SLIDING  GUNTEB. 

The  sliding  ganter^  it  has  been  claimed^  has  all  tlie  advantages  of  the 
Ing  sail ;  has  lighter  spars  compared  with  sail  areaj  and  is  less  dangerous. 
This  may  be  trae  enough  of  the  old-fashioned  dipping  lug^  which  no  doubt 
is  a  dangerous  sail^  but  we  very  much  question  if  the  gunter  will  ever  be 
able  to  compete  with  the  balance  lugj  in  weight  of  spars  or  in  handinessj 
effectiveness,  or  safety. 

The  mast,  it  will  be  seen  by  Fig.  79,  is  in  two  pieces,  the  upper  part 
sliding  on  the  lower  by  two  irons.  When  hoisted  the  lower  part  of  the  luff  of 
the  sail  is  laced  to  the  mast.  The  irons  should  be  of  brass  or  of  galvanised 
iron,  covered  with  leather,  and  they  should  be  kept  well  soaped  or  greased. 


■OAUC. 

Fia.  79. 

The  irons  are  fitted  to  the  upper  part  of  the  mast  (usually  termed  the  yard), 
and  should  fit  the  lower  part  very  loosely,  as  a  common  peculiarity  of  the 
iron  is  to  jam  either  in  hoisting  or  lowering— mostly  during  the  latter 
operation— especially  if  the  boat  be  heeled.  The  yard  is  hoisted  by  a  single 
halyard  rove  through  a  sheeve-hole  at  the  lower  masthead.  The  halyard  is 
fast  to  the  heel  of  the  yard,  and  a  score  is  cut  out  for  it  on  the  fore-side  of 
the  yard ;  it  leaves  the  yard  at  the  upper  iron.  The  gunter  rig  is  some- 
times applied  to  long  boats  with  three  masts,  a  stay  foresail  being  invariably 
used.  The  sketch  given  shows  a  sail  fit  for  a  17ft.  boat  (such  as  Plate 
HI.),  and  has  foresail  and  Mndian  miien* 
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GUNTBB  SPRIT  RIG. 

Some  years  ago  Mr.  Baden-Powell  brought  out  a  rig  wluch  was  a 
combination  of  the  gunter  and  sprit.  He  first  fitted  it  to  canoes,  and 
afterwards  to  a  centre-board  gig.  The  objects  sought  were  a  lofty  sail, 
with  a  mast  readily  shortened  for  going  under  bridges,  &c. ;  reduction  of 
top  hamper  or  weight  when  reefed  down  ;  and  mast  and  spars  of  such 
length  as  could  be  stowed  inside  the  boat.  The  rig  was  intended  entirely 
for  cruising,  and  not  meant  to  compete  against  the  balance  lug  for 
racing.  The  following  diagrams  (Plate  IX.),  on  a  ^  inch  scale,  will 
show  the  rig: 


A  ihowB  the  sail  set. 

a  Ib  the  maat. 

b,  the  topniMt. 

e,  the  boom. 

d,  the  sprit. 

0,  topping  lift;  the  ticked  line  shows  the 

topping  lift  to  leeward. 
/,  mast  hoops, 
(f,  gunter  irons. 
io,ahook  on  the  goosenedk  to  hook  to  the  reef 

cringles  when  the  sail  is  reefed. 
B  is  a  Tiew  of  the  mast  head. 
a  is  the  mast. 
h  is  the  topmast  nnshipped  from  the  gunter 

irons  9. 
d  is  the  sprit  nnshipped  from  the  qnotter  s. 
h  is  the  standing  part  of  the  halyard  passing 

tiirough  the  sheaye  at  the  mast  head, 

and  fost  to  an  eye  on  the  upper  gunter. 
i  is  the  purchase  for  the  halyard,  the  standing 

part  fost  to  the  lower  block. 
j   is  the  head  of  the  jib. 
0  is  a  Tiew  of  the  boom  end. 
h  is  the  clew  of  the  sail  lashed  to  boom, 
m  is  a  grommet  strop  with  thimble  eye. 
n  is  a  dip  or  spring  hook  on  swItcI  ready  to 

be  hooked  into  the  eye  m. 


0  is  the  mainsheet  block. 

e  is  the  topping  lift. 

D  is  a  Tiew  of  tiie  boom  and  gooseneck. 

p  is  the  gooseneck  on  the  mast  a. 

e  is  the  boom  ready  to  be  shipped  on  goose- 
neck. 

g  is  a  block  for  the  fall  or  hauling  part  of  the 
main  halyards.  (This  block  can  be  on 
the  mast  thwart  or  deck ;  see  B.) 

E  is  a  bird's-eye  Tiew  of  the  gunter  iron. 

r  is  the  square  part  into  which  the  topmast 
is  stepped. 

<   is  the  ring  traTeller  shipped  on  the  mast. 

V  two  iron  stays  or  connecting  rods  which 
hold  the  gunters  together. 

$  is  the  snotter  loosely  laced. 

0  is  an  eye  splice  to  take  the  sprit,  with  a 
thimble  seised  in  at  s, 

M  is  another  thimble  with  a  tail  lashed  to  the 
gunter.  A  rope  or  lanyard  is  spliced  to 
the  thimble  s,  and  roTC  through  and 
through  the  thimbles  s  and  «,  so  that  the 
snotter  can  be  made  of  a  length  to  suit 
the  length  of  the  sprit. 

F  is  a  Tiew  of  the  sail  brailed  up  by  the  top- 
ping lift,  and  with  topmast  housed. 


The  sail  is  laced  to  both  boom  and  topmast,  and  tied  to  the  mast 
hoops.  To  stow  the  sail,  lower  away  by  the  halyards  (which  are  fast  to  the 
upper  gunter  iron) ;  unship  the  sheet  block  from  the  boom ;  unship  the 
sprit;  unship  the  topmast  from  the  gunter;  unship  the  boom  from  the 
gooseneck ;  untie  the  sail  from  the  mast  hoops ;  roll  up,  and  stow  away. 
The  mast  can  be  unstopped  or  not  at  pleasure. 

In  large  16ft.  craft  it  was  found  necessary  to  have  a  fore  stay. 

u  2 
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A  down-hanl  should  be  bent  to  the  ganter  iron. 

To  reef,  lower  the  topmast  (the  sprit  of  coorae  cornea  down  with  it) 
hj  the  halyard  to  first  or  second  reef  band ;  lay  the  foot  of  the  sail  neatly 
in  folds  along  the  boom,  and  tie  round  the  boom  with  the  reef  nettles  or 
points. 


FALMOUTH   LUGGERS. 

The  following  excellent  description  of  the  Falmonth  luggers  was 
written  by  Mr.  Wilcocks : — 

"  The  mizen-mast  is  shown  after  the  manner  of  the  Mount's  Bay  craft, 
much  more  taunt  than  ia  necessary  for  setting  the  ordinary  mizen,  bo  that 
the  second  foresail  may  be  set  in  its  place  in  light  weather.  The  only 
different  arrangement  required  would  be  a  longer  outrigger,  and  a  mast- 
boop  or  traveller  on  it,  to  accommodate  the  set  of  the  ordinary  mizen.  The 
bowsprit  should  be  somewhat  longer  than  here  represented  (Fig.  80)  to  get 


the  jib  s  little  further  out.  If  the  mast  were  stepped  at  the  position  shown 
by  the  heel  of  the  bowsprit,  the  rig  would  be  like  the  Falmouth  boats,  and 
it  is  a  good  plan  to  have  such  a  boat  fitted  also  in  this  manner.  The 
omission  of  a  jib  in  the  Falmouth  boats  is  for  the  convenience  of  dispensing 
with  a  bowsprit  whilst  running  alongside  shipping.  Fig.  81  is  a  sketch  of 
the  Falmouth  waterman's  rig.  It  is  in  ose  for  boats  from  14£t.  long  np  to 
substantia  little  craft,  apparently  of  as  much  as  7  or  8  tons.  From  the 
mast  being  so  iar  forward,  we  might  imagine  a  boat  thus  rigged  would 
pitch  heavily  in  a  head  sea,  and  I  cannot  altogether  divest  myself  of  this 
impression ;  therefore,  shonld  prefer  to  have  two  places  for  stepping  the 
mast,  with  a  moderate-sized  jib  to  balauoe  the  after  canvas,  when  the  mast 
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is  in  ita  after  poaition.  Boats  intended  to  cany  their  masts  so  veiy  far 
forward  ahoold  be  boilt  with  additional  free-board  forward  to  allow  for 
plonging  if  caught  in  troubled  water.  This  is  well  attended  to  in  the 
Guernsey  fishing  boats,  which  are  built  very  high  forward,  and  answer 
well.  In  a  large  boat  it  ia  a  good  plan  to  have  a  horse  of  galranised  iron 
across  (he  stem  for  the  main  sheet,  with  a  single  and  double  block,  the 
doable  block  grommeted  to  a  thimble  traversing  on  the  horse.  There  will 
then  be  no  sheet  to  tend  in  going  about  when  under  the  mizen  and  lug 
foresail,  the  only  thing  required  being  possibly  a  touch  to  the  double  block, 
to  get  it  well  down  to  the  extremity  of  the  horse.  In  making  the  horse, 
the  smith  must  not  forget  to  weld  on  a  collar  to  either  end,  that  the 
traversing  thimble  may  not  slip  round  the  tuniB  of  the  horse  at  the  sides 
of  the  boat.     In  small  boats,  up  to  18ft.  in  length,  a  single  sheet  made 


fast  to  a  belaying  pin  through  the  transom  board,  is  the  safer  plan,  onless 
the  boat  be  a  deep-bodied  craft,  especially  built  for  sailing.  It  is  often 
desirable  to  shorten  sail  by  tricing  up  the  tack  in  all  kinds  of  sailing 
craft.  For  this  a  tackle  must  be  provided  to  keep  a  strain  on  the  luff 
of  the  sail,  as  the  peak  would  otherwise  inmiediatoly  fall  on  letting  go 
the  tack.  The  upper  block  should  have  a  pair  of  sister  hooks,  which  can 
easily  be  attached  to  the  second  cringle  of  the  sail,  and  by  aid  of  a  small 
block  secured  close  to  the  slings  of  the  yard,  the  tack  can  be  triced  up 
when  required.  It  is  an  nnusnal  thing  to  trice  up  the  tack  of  a  lugsail ; 
nevertlieless,  in  anything  but  a  small  boat,  the  handinesa  is  unquestionable, 
and,  in  fact,  in  a  boat  fitted  with  one  large  lugeadl,  it  is  often  necessary 
to  do  so." 
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LOWESTOFT  LATEEN  SAIL. 

The  lateen  rig  has  not  been  much  adopted  in  the  English  coast,  owing 
probably  to  the  length  and  weight  of  the  yard  reqnJredj  and  the  awkward- 
ness of  the  reefing  arrangementB.  SometimeB  the  sail  is  reefed  along  the 
foot,  as  shown  in  the  engraving  of  a  Lowestoft  lateen  (see  Fig.  82),  and 


sometimes  along  both  foot  and  head.  In  the  sketch  given,  the  sail  is 
shown  with  very  great  peak,  bat  the  sails  are  sometimes  planned  with  the 
yard  more  across  the  mast,  and  with  a  longer  boom.  A  lug  mizen  is 
generally  a  part  of  the  rig.  The  boom  is  kept  to  the  mast  by  an  iron 
traveller  or  ring. 

The  settee  sail  is  an  adaptation  of  the  lateen;  the  yard  does  not 
reach  quite  down  to  the  tack,  so  that  a  short  np-and-down  lufE  ia  obtained 
to  the  extent  of  two  or  three  reefs  as  shown  in  Plate  V. 


AliGOA  BAT  LATBEN. 

The  lateen  rig  is  met  with  all  over  the  world,  and  is  much  in  nse  on 
parts  of  the  African  coast.  In  Algoa  Bay,  Cape  of  Good  Hope,  a  carious 
contrivance  for  hoisting  the  siul  on  sheer  masts  instead  of  on  a  single 
.  mast  has  been  adopted ;  the  plan  is  oommon  to  the  prahus  of  the  Eastern 
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was,  and  to  the  river  rafte  of  the  Mayaqnil  rivers.  Mr.  William  Fleming, 
of  Fort  MiBabethi  Algoa  Bay,  had  a  boat  fitted  in  this  wa;  aa  shown 
bjr  the  aooompanying  sketch  drawn  by  him  (Fig.  83);  the  rig  is  thas 
deeoribed; 


Li  lien  of  the  osaal  way  of  fitting  and  stepping  a  most,  two  short 
poles  are  fixed  triangle  fashion,  and  secured  to  each  side  of  the  boat  with 
B  goose-neck,  bo  as  to  move  fore  and  aft.  The  heads  of  the  poles  fit 
into  Bookets,  «  «  (diagram  A),  which  can  be  made  either  of  iron 
(galvanised)  or  of  gun  metal ;  a  tnmsverse  bar,  g,  keeps  the  sot^eta  from 
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opening  at  the  throat.  The  sockets  must  be  made  deep^  to  fit  the  spars 
well  in,  and  a  small  bolt,  a  a  a,  running  right  through  for  further  security. 
The  upper  socket  will  hold  a  flag  pole.  The  forestay  will  be  fast  to  each 
mast  by  a  bridle,  and  the  runner  and  pendants  will  on  either  side  be  fast 
to  a  mast.  A  double  block  with  tail  is  made  fast  round  the  neck  of  the 
sockets  at  o  (A),  for  the  halyards  to  work  through.  The  standing  part  of 
the  halyards  is  fast  on  the  yard,  then  leads  through  the  block  under  the 
throat  of  the  socket,  through  a  block  on  the  yard,  and  back  through  the 
double  block.  The  advantage  of  the  two  mast  plan  is  obvious — ^no  dipping 
of  a  lug  when  going  about,  and  affording  scope  for  any  variety  of  cut 


Fra.  84. 

sail,  peculiarly  adapted  for  lateen  rig.  Masts  and  sails  can  be  lowered 
by  the  run  by  just  slacking  up  the  forestay,  and  hauling  on  it  again  when 
required  to  make  sail,  without  starting  halyard,  sheet,  or  tack.  The  tack 
of  the  sail  may  be  fitted  to  travel  on  a  horse,  and  kept  in  any  position 
by  a  rope  rove  through  a  single  block,  one  to  be  fitted  on  each  side. 
Wire  rope  should  be  used  for  forestay  and  the  pendants.  The  plan  now 
fi^STS^sted  has  this  advantage,  that  everything  can  be  lowered  at  a  moment's 
warning,  masts  and  sails  snugly  stowed  in  the  boat,  and  if  necessary  to 
use  oars,  no  masts  stand  in  the  way  to  prevent  doing  so  effectually. 
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Commander  T.  B.  Homer,  E.N.,  has  proposed  the  following  plan 
for  a  lateen  sail : 

The  yard  at  its  heel  is  pivoted  into  the  fore  end  of  the  boom  e, 
and  can  be  lowered  so  as  to  reef  the  sail  diagonally  by  the  foot,  as 
shown;  while  the  ''down  tackle'^  at  the  mast  keeps  all  in  place,  and 
a  leathered  bar  (which  may  be  called  the  '' truss-rod ''),  fitted  to  open 
on  a  hinge  (d),  acts  as  a  traveller  to  bind  the  ya^rd  to  the  mast,  and 
to  follow  the  shifting  of  it  aft  as  reefed;  while  a  horse  and  traveller 
abaft  the  rudder-head  would  be  useful  to  keep  the  boom  down  in  working 
to  windward.  The  main  sheet  and  down-tackle  being  overhauled  when 
lowering  the  yard  for  furling,  the  saU  would  make  up  upon  the  boom. 

The  tack  might  be  triced  up  like  a  cutter^s,  by  having  a  few  hoops 
or  a  lacing  on  the  yard;  while,  by  being  rounded  at  the  luff,  a  single 
block  purchase,  making  fast  to  a  belaying  pin  formed  by  lengthening 
the  pin  of  the  pivot  (as  shown  at  e),  would  stretch  all  flat  again  with  ease. 

A  topmast  could  be  added  to  the  rig,  and  a  topsail  set  as  indicated 
by  the  dotted  lines,  the  sheet  of  which  might  be  fitted  with  an  india- 
rubber  stopper  at  the  bitts,  to  meet  the  spring  of  the  lateen  yard. 


CHAPTER  XVn. 
BRIGHTON   BEACH   BOATS. 


Ths  Brighton  beach  boats  enjoy  a  very  high  repute  on  the  Sonth  Coasts 
and  no  doubt  they  are  very  capable  little  vessels^  and  well  adapted  for  the 
work  they  are  put  to.  As  there  is  no  sheltered  anchorage  at  Brighton^ 
the  boats  are  hauled  up  on  the  beach ;  and  a  more  or  less  flat  floor  is 
necessary  for  this  operation^  in  order  that  the  boats  may  be  floated  as 
&r  up  on  the  beach  as  possible.  The  boats  are  fitted  with  stout  bilge 
keels  three  or  four  inches  deep^  on  one  of  which  a  boat  rests  as  she  is 
hauled  up.  Ways  are  now  laid  down  for  hauling  the  boats  up  and 
launching  them  off;  but  a  few  years  ago  the  boats  were  hauled  over  the 
beach^  by  a  capstan^  without  ways.  The  latest  boats  are  buUt  with  much 
more  rise  of  floor  than  f ormerly^  and  their  sailing  qualities  are  said  to 
be  improved  thereby. 

There  are  many  advantages  justly  claimed  for  the  Brighton  beach 
boats,  and  especially  for  those  of  the  Black  Joke  type,  whose  lines  are 
given  in  ''Yacht  Designing;'^  they  can  be  run  over  a  sandbank  in  a 
foot  or  two  of  water  to  the  "  smooth  on  the  other  side ; "  whilst  the  deep 
boat,  of  equal  length  perhaps,  must  remain  pile  driving  outside  in  the 
lop.  They  can  be  allowed  to  take  the  ground  without  fear  of  their  not 
getting  upright  again;  and,  if  necessary,  they  can  be  run  ashore  to  effect 
a  landing.  These  certainly  are  advantages  which  cannot  be  claimed  for 
a  5-tonner  of  the  modem  school,  and  it  is  not  surprising  that  for  coast 
work  the  beach  boat  is  in  such  very  high  favour. 

Mr.  Thomas  Stow,  of  Shoreham,  has  built  many  successful  beach 
boats,  and  the  design  on  Plate  X.  was  taken  from  a  model  he  made. 
The  ''  fairing ''  process  required  the  design,  as  taken  from  the  model,  to 
be  modified  a  little,  and  the  midship  section*  is  a  trifle  farther  aft  than 

*  The  praotioe  in  bnildisg  the  Brighton  beaoh  boftts  is  to  plaoe  the  midship  section  at  abont 
the  mid-length  of  the  boat,  and  rake  it  forward  a  little.  Probably  better  results  would  be 
obtained  bj  having  the  mld-aeotion  in  the  position  we  have  placed  it,  and,  as  the  after  body 
appears  to  be  all  that  oonld  be  desired  as  to  form  and  length,  there  is  no  object  in  raking  the 
ttld^seotifln  forward. 
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it  was  in  the  model ;  but  no  important  departure  has  been  taken  from  the 
original  lines  as  first  taken  off.  It  will  be  seen  that  some  portion  of  the 
counter  is  immersed^  and  we  believe  that  this  is  admissible  under  the  rules 
of  the  Brighton  Sailing  Clubj  whose  present  rule  of  measurement  takes 
length  from  stem  to  stempost.  The  design  has  a  trifle  more  displacement 
than  the  generality  of  the  boats;  but  this  can  be  considered  an  advantage. 

The  rig  common  to  all^  we  believe^  is  that  known  as  the  cutter^ 
and  the  boats  require  a  very  great  deal  of  head  sail ;  but^  as  the  design 
given  (Plate  X.)  has  a  finer  entrance  than  is  usualj  the  probability  is 
that  such  a  boat  would  require  less  head  sail  than  the  ordinary  run  of 
beach  boats^  and  would  consequently  be  less  hard  on  her  helm. 

The  boats  are  decked-in  up  to  the  mast^  and  the  counter  is  also 
decked^  whilst  a  water-way  is  built  round  the  midship  sides  of  the  boat 
about  1ft.  wide,  with  Sin.  coamings.  The  centre  plates  were  formerly 
much  larger  than  that  shown  in  the  design;  but,  with  so  much  keel 
under  the  boat,  very  little  plate  is  necessary,  and,  indeed,  the  boat  would 
hang  to  windward  very  well  without  any  plate  down  at  all. 

The  general  floor  construction  of  the  boats  is  shown  by  Fig.  D, 
representing  a  floor  section  at  No.. 6.  The  floor  is  joggled  to  the  keel 
as  shown,  and  shaped  to  the  mould  at  each  section;  the  floor  is  then 
taken  out  and  joggled  and  bevelled  to  receive  the  plank,  as  the  boats 
are  generally  clench  built.  Where  they  are  carvel  built  the  construction 
is  shown  by  Fig.  A,  representing  the  midship  section,  with  heels  of  floor 
cut  through  to  admit  the  centre  plate.  The  construction  at  No.  7  station 
is  shown  by  Fig.  B,  where  considerable  depth  has  to  be  given  to  the 
throat  of  the  floor.  Sometimes  the  floors  aft  and  forward  are  steamed 
and  bent  into  their  stations,  being  afterwards  removed  to  be  joggled  (as 
shown  by  Fig.  C,  representing  No.  2  station  forward)  if  the  boat  is 
clench  built. 

The  centre-board  case  is  generally  of  wood  with  a  knee,  as  shown 
by  a.  Fig.  A,  to  keep  it  in  its  place,  and  to  generally  strengthen  the 
floor  of  the  boat. 

Greatest  length  from  fore  side  of  stem  plnmb  at  L.W.L.  to  aft  side  of 

stem  post  on  deck  21ft 

Greatest  beam  moulded 6ft  lOiin. 

Greatest  beam  extreme  7ft 

Weight  of  bnll  (exclnsiye  of  iron  plate,  iron  keel,  and  ballast,  spars, 

sails,  and  orew)    14owt 

Iron  keel  4owt 

Centre  plate l^cwt 

Ballast  inside  SJowt. 

Spars,  sails,  and  gear 7owt 

Orew Sowt 

Total  weigbt  of  displaoement  to  L.W.L 2ton8. 
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UoaUtngr  (depth)  of  wood  keel  bom  top  to  under  side,  Sin. 

Siding  (bieadtb)  of  wood  keel  4in.  unidaUpa,  tapering  to  21in.  forward  and  3in.  aft- 
Siding  of  item  poet.  Sin. 
Siding  of  Btsm,  2  jin. 
Siding  of  floon,  llin. 
Siding  of  timbers,  1  {in. 

Diitanoe  floor*  we  apart  from  oentre  to  oentre,  lOin. 
Thiokneu  of  plank,  tin.     (Cleneh  work.) 
Lenytli  oi  iron  keel,  lift  j  depth,  4iii.,  Upered  in  breadth  fore  and  aft  to  abape  of  wood  keeL 


Spau. 


Topcuat,  beel  to  hovndi 

Topsail  jard  

Bowiprit,  ontiide  (tern 

Mart  ie  stepped  Sft.  from  the  fore  side  of  Bl 


Head  of  mainsail    IS 

Foot  td  maJnsMil    19 

Laedi  of  in»JTi^«jl  2S 

Taok  topeak  earing 30 

Clew  to  throat    M  : 

Foot  of  foresail _.  8  ' 

Lnff  of  foreuiil  IS  ' 

Leeoh  of  foresail 17  ' 

Foot  of  jib „ _ IS  ' 

Lnftofjib  „„..„- _„ »_..„„„..-„„ 96  ' 

Leoohofjib    -..„„ ..„_ „„ U  i 

LnS  of  }ib  topMil „  „ „ „  „,  ,„  ^ M  i 

Foot  of  Jib  topMoI IS  ( 

Leeoh  of  jib  topna    „ IS  i 


ZJLTmO-OFF  TASLE8. 


6  It 
0   » 

0  m 

0    9} 
0   Bi 
0   S| 
0  ft 

OtpOa  10  lop  o(  wood  keoL.- 

Half-bksaith  PLi>. 

Bllt-tuwdlh*  on  L.WJ. _._.„. 

Boor  Plu. 

1.  ».  In.  ft.  In.  ft  In.  n 
1    ftjl  110  1 1  II 

t  1   at 


I  a  It  a 
1  1  ii(,  > 

I  a  fiii  I 


•  Th»  deck  is  flush  with  the  gnnwala. 

t  me  heels  of  the  floors  at  Noa.  2,  7,  a&d  8  stattow  an  not  fogged  as  thoM  at  Nos.  S,  5,  4, 
and  S  an  (MS  disgnm  B).  The  tlAwd  line  fn  the  drawhtgrnpreasnto  the  lower  edge  of  the  rabbet 
l|lmfaMth»4(votkeiL 
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No.  1  Btaticm  la  1ft  OIn.  from  the  fore  nde  of  the  stem.     Nob.  1,  2,  3,  4,  5,  6,  7,  and 
■tfttknui  aze  2fl.  eiii.  apart    No.  9  itation  ia  1ft  Oin.  from  No.  8.    No.  10  ie  2ft.  from  No.  9. 
No.  11  ia  1ft  ^n.  from  No.  10. 

a  diagonal  ia  atmok  on  tlie  middle  yertioal  line  o  (see  body  plan)  2ft  2in.  abovo  tho  load 
water-line ;  it  oati  the  aide  perpendionlara  i>p  at  a  1  and  a  2  at  lit  Sin.  above  tho  load  water- 
line. 

h  diagonal  outa  o  1ft  Sin.  abore  L.W X. ;  onta  p  4in.  above  L. W.Ii. 

6  diagonal  onta  o  lit  Ijin.  above  L.W.L. ;  onta  p  4in.  htU^  'L.Yf.'L. 

d  diagonal  onta  o  S^in.  above  L.WX. ;  onta  p  lit.  l^in.  helow  L.W.L. 

a  diagonal  onta  o  lin.  baloio  L.W X. ;  and  at  a  1  and  a  2  ia  1ft  Sin.  bolow  L.W.L. 
1ft  4|in.  out  from  o. 

All  the  half-bzeadtha  given  are  wiihout  tho  plank. 


CHAPTER  XVin. 
CENTRE-BOARD    SLOOPS. 


A  DisiON  for  a  centre-board  boat^  somewliat  shallower  than  the  Brighton 
Beach  boats^  and  one  admirably  adapted  for  smooth-water  sailings  is 
shown  on  Fig.  85.  It  will  be  seen  that  the  mid-section  is  very  much 
further  aft  than  in  aily  of  the  other  centre-board  boats  of  which  lines 
are  giyen^  and  in  this  respect  the  design  more  agrees  with  the  American 
model.  The  bow  is  long  and  weU  formed^  and  no  doubt  a  boat  built 
on  the  lines  would  be  fast. 

Length  item  to  BtempoBt  on  deok  20ft. 

Bzeftdftbi  extreniOf  with  pUuik  on 8ft. 

Weight  of  displaoement  to  L.WJ1.  (about) 1*6  ton. 

Weii^  of  ballast  ...  8  owt 

ICaet,  deok  to  honnda  20ft. 

Honnda  to  topsail  sheave 6ft. 

Main  boom 22ft. 

Main  gaff 12ft. 

Bowsprit  outside 6ft. 

Biding  of  stem 2iin. 

Siding  of  stempost Sin. 

Biding  of  keel  amidships   4in. 

Siding  of  keel  fore  end  2iin. 

Siding  of  keel  aft  end Sin. 

Thiokness  of  pUmk fin. 

In  the  body  plan^  Fig.  86^  more  sections  are  shown  than  there  are 


Fig.  86. 


stations  in  the  sheer  plan;   in  the  sheer  plan  every  other  station  has 
been  omitted. 
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LAYING-OFP  TABLE. 


Height  above  L.W.L.  to  deok  edge 

Depths  to  rabbet  line  of  keel  

Half-breadths  en  dock  , 

Half.breadtha  on  L.W.L , 

Half-breadths  on  diagonal  a , 

Half-breadths  on  diagonal  h 

Half-breadths  on  diagonal  e 


3 


ft.  in. 
2    0 


0 
1 
1 
1 
1 
0 


8 
1 

4 


ft.  in. 


1 
0 
8 
2 
3 


8J 
H 
0 

4 
0 


2    5i 

1   ai 


ft.  in. 

1  5i 

0  11^ 
3  8 
8  5 
3  9i 
8  8f 

1  8 


6 


ft  in. 

1    4f 

1     U 
8  Hi 

3  9 

4  0 
3    7i 
1  lOi 


ft.  in. 

1  4f 

0  lOi 
8  lOi 

2  11 

3  lOi 
2  lOi 

1  2i 


ft.  in. 

1  8 

3  H 

0  1 

2  10 
0  91 
0  1 


All  the  half-breadths  are  without  the  plank. 

No.  1  section  is  4ft.  from  the  extreme  fore  side  of  stem. 
No.  2  section  is  8ft  from  No.  1. 
No.  8  section  is  8ft.  from  No.  2. 
No.  4  section  is  8ft  from  No.  8. 
No.  5  section  is  8ft  6in.  from  No.  4. 
No.  6  section  is  8ft.  Sin.  from  No.  5. 
Diagonal  a  is  struck  on  the  vertioal  line  o  (Body  Plan)  1ft.  S^in.  above  the  I1.W.L.,  and  cuts 
tha  perpendiculars  p  p  9|in.  above  the  L.W.L.  at  a  1  and  a  2. 

Diagonal  h  is  struck  on  the  line  0  8in.  above  the  L.W.L.,  and  cuts  p  p  4in.  below  L.W X.  at 
h  1  and  h  2. 

Diagonal  c  is  struck  on  0  at  its  intersection  with  the  L.WJj.,  and  cuts  the  hozisontal  line  m 
at  e  1  and  c  2. 

The  rig  it  will  be  seen  by  Fig.  87  is  the  ordinary  sloop.  The 
mainsheet  is  thas  worked:  one  end  &8t  to  the  boom  end;  the  other 
leads  through  a  block  on  the  counter^  then  through  another  block  on 


SCALE  A  IN  •  !   FT. 

Fia.  87. 

the  boom^  and  belays  inside  the  boat  close  to  rudder  head  or  on  one 
side  of  the  rudder  head. 

Of  the  many  successful  centre-board  sloops  and  other  boats  which 
Burgoine  of  Kingstown  has  turned  out^  none  have  been  more  successful 
than  the  Alert^  whose  lines^  by  the  kindness  of  Mr.  W.  M.  Dunnage  (her 
owner)^  we  are  able  to  give.    These  small  craft  are  built  specially  for 
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lake  or  river  sailings  and  it  is  not  expected  that  an  Alert  would  be  able 
to  successfully  compete  in  a  sea-way  with  a  deep-bodied  yacht,  or  even 
with  a  boat  of  the  Itchen  type.  Nor  can  it  be  said  that  the  Alert  would 
be  at  home  on  such  a  river  as  the  Mersey,  where  the  New  Brighton 
boats  compete;  but  on  rivers  where  the  stream  is  less  rapid,  and  the 
wave  disturbance  very  small,  we  do  not  think  a  better  type  of  boat 
could  very  well  be  designed.  In  fact,  the  Alert  may  be  said  to  be  the 
production  of  expediency,  as  a  long  course  of  experience  has  taught 
Mr.  Burgoine  the  best  type  of  sailing  boat,  whether  it  is  of  the  sloop 
rig  or  balance  lug  rig,  for  such  smooth- water  sailing  as  can  be  had  on 
the  Thames  between  Teddington  and  Surbiton.  The  Alert,  it  will  be 
seen,  is  a  kind  of  combination  of  the  shallow,  the  deep-keeled,  and  the 
centre-board  type,  and  she  appears  to  have,  judged  by  her  performances, 
a  fair  share  of  the  good  qualities  of  each  type. 

The  Alert  is  sloop  rigged,  with  main  and  fore  sail,  and  her  sail 
area  strikes  one  as  being  very  small;  but  some  of  her  success  to 
windward  is  attributable  to  her  snug  sail  plan.  The  sails  are  made 
of  American  cotton  duck.  The  topsail  is  cut  on  the  lateen  plan, 
the  yard  being  up  and  down  the  mast.  The  halyard  is  made  fast 
to  the  yard,  so  that  it  comes  nearly  chock-a-block  with  the  halyard 
sheave  in  the  mast  when  the  sail  is  hoisted.  The  heel  of  the  yard 
comes  9in.  or  so  below  the  foot  of  the  sail ;  a  heel  rope  is  fast  to  the 
yard,  which  serves  as  a  tack,  and  (with  one  turn  round  the  mast)  is 
belayed  on  deck.  Another  plan  is  to  have  a  thimble-eye  seized  to  the 
heel  of  the  yard,  through  which  the  topsail  halyard  is  rove ;  the  halyard 
thus  serves  as  a  kind  of  jackstay  for  the  topsail  yard,  and  does  away 
with  the  heel  rope  or  tack.  A  heel  rope,  however,  is,  we  think,  to  be 
preferred,  as  in  the  hurry  of  hoisting  one  might  forget  to  reeve  the 
halyard,  and  there  is  always  the  possibility  of  something  going  wrong 
when  a  hauling  rope  is  made  to  do  duty  as  a  stay  as  well.  As  will  be 
seen.  Alert  has  no  topmast,  the  lower  mast  having  a  "pole,'*  or  mast- 
head, 8ft.  6in.  long,  which  serves  to  set  the  lateen  topsail. 

The  spinnaker  gear  is  thus  fitted.  The  boom  has  iron  jaws  to  fit  the 
mast,  but  no  parral.  At  the  outer  end  is  a  shoulder;  inside  the  shoulder 
is  a  good-sized  hole  through  the  boom.  Two  or  three  inches  from  the 
hole  are  two  thumb  cleats.  The  fore  guy  passes  through  a  block  at 
bowsprit  end,  and  each  end  of  the  guy  has  an  eye-splice,  one  end  being 
kept  on  board  on  port  side,  and  the  other  on  starboard;  when  in  use 
one  of  the  eyes  is  put  over  the  boom-end,  and  back  to  the  thumb-cleats. 
On  the  tack  cringle  of  the  spinnaker  is  a  grommet  strop.  To  set  the 
spinnaker,  the  eye  of  the  fore  guy  is  shoved  over  the  boom  end  back 

X 


806  Yaeht  and  Boat  Sailing. 


to  the  cleat;  then  the  after  guy  is  put  on;  next  the  grommet  on  the 
tack  of  the  sail  is  shoved  through  the  hole^  and  the  bight  brought  up 
and  put  over  the  small  end  of  the  boom  formed  by  the  shoulder  before 
spoken  of.  This  arrangement  efEectually  prevents  the  eyes  of  the  guys 
slipping  off.  The  sail  is  then  hoisted^  and  the  boom  launched  forward 
as  the  sail  goes  up.  Of  course  the  guys  and  sheet  must  be  attended 
to  as  required^  but  the  boom  is  not  squared  until  the  jaws  are  got  to 
the  mast.  For  lowering,  the  boom  should  be  eased  forward  and  unshipped 
before  letting  go  the  halyards;  the  sail  can  then  be  easily  spilled,  and 
gathered  in  as  the  heel  of  the  boom  is  brought  aft. 

The  iron  keel  is  14ft.  long,  measured  from  stempost,  4^in.  deep, 
with  an  average  thickness  of  4^in.  The  keel  shown  in  the  drawing 
(Plate  XI.)  includes  the  iron  keel. 

ft.    in. 

Length,  ttexn  to  Btempost,  at  L.W.L 17    5    ' 

Length  on  L.W.L 19    3 

Breadth  extreme 7    3 

Extreme  draught  of  water,  inolnding  centre  plate 4    0 

Draught  of  water  at  heel  of  keel  2     7 

ThioknesB  of  iron  centre  plate  0    Of 

Midship  section  abaft  centre  of  length  of  L.W.L 1     8 

Centre  of  buoyancy  abaft  centre  of  length  of  L.W.L 0     7i 

Centre  of  lateral  resistance  abaft  centre  of  length  of  L.W.L.* 0    6 

Centre  of  effort  of  lower  sails  abaft  centre  of  length  of  L.W.L.   ...         11 

Area  of  load  water-plane    75  gq.  ft. 

Area  of  midship  section 5*6  sq.  ft. 

Displacement   1  ton  16cwt. 

Displacement  per  inch  of  immersion  at  L.  W.  L 2f  cwt. 

Weight  of  centre  plate    j  cwt. 

Ballast  inside   9  cwt. 

Weight  of  iron  keel 7  cwt. 

Total  ballast 16f  cwt. 

Tonnage  Y.B.A 3fJ  tons 

Mast,  deck  to  hounds 16    6 

Pole  8    6 

Deck  to  hounds  of  pole  (for  topmast  stays) 23    6 

Mast,  deck  to  topsail  halyard  sheave    22  10 

Mast,  deck  to  strop  of  fore  halyard  block    18    0 

Mast,  diameter  at  deck  0    4^ 

Main  boom  19    6 

Qreatest  diameter    0    2i 

Gaff  12    9 

Diameter  at  jaws 0    2 

Bowsprit,  outboard 8    0 

Bowsprit,  end  to  mast    14    0 

Bowsprit,  diameter  at  stem   0    3i 

Topsail  jaad 19    0 

Diameter  0    2i 

Jaok  yard 4    6 

*  The  oentre  of  lateral  xedatanoe  is  in  the  same  vertioal,  whether  with  centre  plate  up 
ov  down. 


Centre-board  Sloops.  307 


ft.    in. 

Diamflftor  0    li 

Spihinaknr  boom  18    9 

Diuuier  0    2i 

Contre  of  mMt  from  fore  ride  of  stem  at  L.W.L 6     0 

Luff  of  mftinsail  13    6 

Leeeh  of  mainwail    24    0 

Angle  of  gaff  with  horiaontal 5  30 

Area  of  maJTmail  270  sq.  ft. 

Area  of  foresail    90  sq.  ft. 

Area  of  topsail 70  sq.  ft. 

Total  sail  area 430  sq.  ft. 


TABLE  OP  OFF-SETS. 


•  ••••«•••••■•••■•••••••••«•••■•••••••••■•••••••' 


3  8     I     4     '     5     i     6 


I 


8     '     9  10    :    11 


ft.  ^.  ft.  in.  ft.  in.  ft.  in.  ft.  in.  ft  in.  ft.  in.'  ft.  in.  ft.  in.  ft  in.  ft.  in. 

Bill^  to  plank  aheer 2    2|  1  ll|  1    9^  1  8     17     16     1    5  i  1    4|  1    4    1    4|  1    4| 

Hslf-lnesdtfa  on  L.W.L. 0   d  1    2^  1  ll|  3  8    3    U  3    3f  2  lU  2    7|  1    6| 

Bslf-toesdtht,  Ho.  2  W  X. 03  0    9|18     19|2    3|2fi3    1|lJ40.H 

Bslf-brMdthi,  No.  8  WX. 0    1|  0    4     0    ft|  0  8f   0  11     1    Oi   0  10     0    -H   0    U 

Balf-bTesdths,  k«el  01  0    1}   02     0  2i02i02|02     01}   01 

Balf-lirflSdUis  on  deck 0    8  I  10}   2    9     3  3     3    r»}   3    6     3    .>}   3    3     2  11  l  2    A     2    0 

I  I  I  . 


Na  1  section  is  1ft.  4in.  from  the  foreside  of  stem  at  the  load  water 4ine.    The  remaining 
Metioiis  axe  2ft  apart 

The  water  lines  are  61n.  apart 

(a)  Diagonal  is  stniok  1ft  6in.  above  the  load  water-line,  and  oats  the  side  perpendionlars  at 
fliii.  above  the  load  water-line. 

(b)  Diagonal  is  stniok  at  1ft  2in.  above  the  load  water-line. 
(e)  Diagonal  is  stniok  6in.  above  the  load  water-line. 

(d)  Diagonal  is  1ft  2|in.  ont  from  the  middle  vertical  line. 

The  keel  is  5in.,  sided  amidships,  tapering  to  2iin.,  the  thiokneas  of  stem,  and  Sin.  at  stem- 
pott    The  timbers  are  lin.  sqnare,  and  IJin.  deep  at  the  heels. 
The  plank  is  iin.  thiok. 
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CHAPTER   XIX. 
UNA  BOATS. 


Thosb  wonderful  little  crafts  called  '^  Una ''  boats  were  introduced  to  us 
in  1853,  in  this  way :  the  late  Marquis  of  Conyngham  (then  Earl  Mount- 
Charles),  was  in  America  in  1852,  and  in  the  boat  building  yard  of  Robert 
Fish  (now  well  known  as  a  yacht  designer),  saw  the  boat  since  celebrated 
as  the  "Una."  He  sent  her  to  London  by  steamer,  whence  she  was 
transported  by  rail  to  Southampton,  and  then  towed  to  Cowes.  The  Una, 
we  believe,  spent  a  summer  on  the  Serpentine,  but  she  did  not  there  excite 
the  interest  she  did  at  Cowes.  In  fact,  the  Cowes  people  almost 
regarded  the  Una  as  a  little  too  marvellous  to  be  real.  To  see  the  Una 
dodging  about  on  a  wind  and  ofE  a  wind,  round  the  stem  of  this  craft, 
across  the  bows  of  that  one,  and  generally  weaving  about  between  boats 
where  there  did  not  look  room  enough  for  an  eel  to  wriggle,  astonished 
the  Cowes  people,  who  had  never  seen  anything  more  handy  under  canvas 
than  a  waterman's  skiff  with  three  sails,  or  an  Itchen  boat  with  two.  In 
short,  the  Una  with  her  one  sail  showed  such  speed,  and  was  so  handy, 
that  in  less  than  a  year  there  was  a  whole  fleet  of  Unas  at  Cowes,  and 
about  the  Solent.  The  genus  was  named  Una  after  Lord  Conyngham's 
importation,  and  to  this  day  no  class  of  boat  is  a  greater  favourite  for 
smooth- water  sailing. 

In  America,  the  Una  or  "  cat-rig  ^'  as  it  is  termed,  is  a  great  favourite, 
and  at  Newport,  where  the  rig  is  mostly  seen,  the  boats  enjoy  a  great 
reputation  for  handiness,  weatherliness,  and  speed.  There  is  no  doubt  that 
the  one  sail  plan  is  the  best  for  weatherly  qualities  and  for  handiness,  if 
there  be  no  sea,  and  if  it  is  all  turning  to  windward.  In  a  sea,  however, 
the  heavy  mast,  stepped  so  far  forward,  makes  the  boats  plunge 
dangerously,  and  the  boats  themselves  are  so  shallow  that  they  are  not 
very  well  adapted  for  smashing  through  a  head  sea.  Off  a  wind  they 
are  extremely  wild,  and  show  a  very  great  tendency  to  broach  to. 
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This  tendency  of  coming  to  against  the  helm  is  common  to  all 
shallow  boats  when  they  are  sailed  off  the  wind ;  and  if  the  rudder  of  a 
boat  has  to  be  kept  right  across  her  to  check  the  tendency^  speed  is  of 
coarse  very  much  retarded.  As  a  rale  it  is  foand  that  lifting  the  centre 
board  greatly  relieves  the  weather  helm ;  and  as  the  board  is  not  wanted 
off  a  wind^  to  increase  the  lateral  resistance  it  is  always  better  to  haal 
it  ap;  the  boat  will  steer  all  the  better  for  it^  and  there  will  be  less 
sarface  for  friction. 

Some  boat  sailers  have  ased  a  small  jib  on  a  short  bowsprit  when 
sailing  off  a  wind;  the  bowsprit  woald  ran  out  through  an  iron  fitted  to 
the  stem  head^  and  the  heel  could  be  lashed  to  the  mast  if  no  bitts  were 
fitted^  as  there  need  not  be.  A  shroud  would  be  required  each  side^  and 
a  bobstay,  but  if  the  bowsprit  were  a  mere  bumpkin  only  three  or  four 
feet  long,  no  shrouds  would  be  required.  If  it  were  found  necessary  to 
luff  up  in  squalls,  the  head  sheets  should  be  the  first  to  be  started,  there- 
fore they  should  lead  aft.  A  few  years  ago  a  boat  built  on  the  model  of 
the  Una,  had  her  mast  shifted  to  5ft.  abaft  the  stem  and  a  jib  or  foresail 
added  and  mainsail  reduced ;  she  was  found  very  easy  on  her  helm  when 
sailing  off  the  wind,  as  might  be  expected ;  but  on  a  wind  she  would  not 
lie  so  close,  and  quite  proved  the  inferiority  of  the  two  sails,  so  far  as 
sailing  in  smooth  water  went.  The  advantages  of  the  one  sail  are  almost 
wholly  confined  to  sailing  to  windward  in  smooth  water,  and,  as  sailing 
to  windward  under  such  conditions  is  the  principal  charm  of  sailing  a 
small  boat  at  all,  the  Una  rig  will  retain  its  popularity. 

A  shallow  boat  like  the  Una  is  a  little  more  unsafe  perhaps  than  an 
ordinary  sailing  skiff,  because  they  carry  so  much  sail;  and  a  person 
might  be  tempted  into  pressing  them,  because  of  the  enormous  stiffness 
they  show  up  to  the  time  that  their  gunwale  or  deck  becomes  level  with 
the  water. 

However,  with  skilful  management  ^'  Unas  '^  are  safe  enough,  and 
on  the  whole  are  not  so  dangerous  as  an  open  boat  of  similar  length. 
They  should  always  be  luffed  to  squalls  before  their  deck  has  a  chance  of 
being  immersed,  and  a  foot  or  two  of  main  sheet  (which  should  be  held  in 
the  hand)  given  them  if  they  cannot  be  relieved  sufficiently  without  their 
being  brought  head  to  wind — a  course  never  desirable  if  it  can  be  avoided, 
as  the  boats  soon  lose  steerage  way.  It  is  never  advisable  to  let  the 
main  sheet  go  altogether  with  a  boom  sail,  as  it  is  with  one  without  a 
boom,  as  the  sail  will  not  spill,  and  the  boom  may  get  in  the  water,  which 
would  be  awkward,  to  say  the  least,  if  the  boat  got  stem  way  on. 

The  "  TJna^s "  stores,  copied  from  an  inventory  of  the  same,  made 
when  she  was  packed  off  by  rail  to  Southampton,  were  as  under :  One 
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maatj  one  boom^  one  gaff^  one  pair  of  oars^  one  sail,  one  sail  coyer,  one 
hatch  cover,  one  mdder  and  tiller,  four  blocks,  one  main  halyard,  two 
bell-metal  rowing-pins,  four  pigs  of  lead  ballast.  All  that  need  be  added 
to  this  list  is  a  ''  baler,''  and  it  would  do  for  a  Una  of  the  present  day. 

The  rig,  it  will  be  seen  upon  reference  to  the  sail  plain,  Fig.  88,  is 
simple  in  the  extreme,  and  even  the  &med  balance  lug  cannot  beat  it 
in  this  respect.  The  sail  is  hoisted  by  a  single  halyard.  The  standing 
part  is  made  &st  on  the  gaff  at  a,  then  leads  through  a  double  block 


SAIL  PLAN  '^tTNA*  BOAT  ^'-•'  INCH  SCALE. 

FlQ.  88. 

at  j  on  the  mast,  through  a  single  block  a  on  the  jaws  of  the  gaff, 
up  through  j  again,  and  down  to  the  deck  where  the  fall  leads  through 
a  block  n  by  the  side  of  the  mast,  and  belayed  on  the  aft  end  of  centre- 
board case.  The  fall  can  then  be  taken  aft  to  the  hand  of  the  helmsman, 
who,  in  case  of  need^  can  drop  the  sail  between  topping  lifts  (not  shown 
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in  the  drawing)  withoat  leaving  the  tiller.  The  Una  had  no  stay  at  all, 
but  the  Cowes  fashion  now  is  to  have  a  forestay,  which  prevents  the  mast 
going  aft  when  sailing  on  a  wind.  The  larger  Una  boats  over  20ft.  are 
fitted  with  topping  lifts,  and  the  smaller  ones  would  be  all  the  better 
for  them,  as  a  lift  is  handy  in  setting,  stowing,  or  reefing  the  sail. 

The  main  sheet  is  made  fast  to  an  eye  bolt  on  one  quarter,  close 
to  the  intersection  of  gunwale  and  transom ;  it  then  leads  through  a  block 
on  the  boom,  and  through  a  block  on  the  other  quarter,  the  fall  coming 
into  the  well  or  cockpit  to  belay.  This  plan  of  fitting  the  mainsheet 
is  still  known  as  the  ''Una,'*  just  as  the  plan  of  working  the  halyards 
all  in  one  is. 

Practically,  the  Cowes  Una  boat  of  the  present  time  differs  very  little 
from  the  original.  The  floor,  it  will  be  found,  upon  reference  to  the 
diagrams  and  tables,  is  a  trifle  flatter  than  the  Una^s ;  the  quarters  are 
lifted  a  little,  as  will  be  seen  upon  comparing  the  transoms;  and  there 
is  more  freeboard — the  latter  being  a  very  desirable  addition.  The  load 
water-line  of  the  two  crafts  are  almost  identical,  as  will  be  found  by 
comparing  the  half-breadths  for  the  same.  The  centre-boards  are  of 
about  equal  area,  the  only  alterations  being  that  the  modern  plan  is  to 
pivot  the  board  in  the  keel  below  the  garboard,  whilst  formerly  they  were 
pivoted  in  the  case  inside  the  boat.  The  Cowes  Una  has  a  trifle  less 
draught  forward  than  the  orginal,  and  the  stem  piece  does  not  tumble 
aft;  but,  in  other  respects,  there  is  not  much  difference  in  the  two 
sheer  plans,  always  of  course  remembering  the  increase  in  the  free- 
board. The  draught  of  water  of  the  Cowes  Una  forward  appears  to  be 
excessive,  and  ofE  a  wind  at  least  she  would  be  lightened  by  the  head 
to  the  extent  of  three  or  four  inches. 

The  design  for  a  Cowes  Una  (Plate  XII.)  has  been  made  so  that  it  is 
adapted  for  either  a  real  ''Una'^  of  15ft.  6in.  in  length,  or  one  of  greater 
size  21ft.  in  length.  The  sail  plan  of  the  Cowes  boat  is  a  smaller  one  than 
the  Una  had,  but  it  will  be  found  large  enough  for  ordinary  sailing.  The 
sail,  of  course,  will  be  laced  to  the  boom,  and  a  topping-lift  would  be  found 
of  service  to  keep  the  boom  up  when  the  peak  is  lowered,  or  when  running 
off  the  wind. 

The  Una  is  still  in  existence  on  the  estate  of  Lord  de  Ros,  in  Ireland, 
the  late  Marquis  of  Conyngham  having  presented  her  to  that  nobleman 
in  1873. 


312 


Yacht  and  Boat  Sailing. 


DIMENSIONS,  Ac. 


Ldngth,  oztromo 

SBftm,  6ztroixie 

Keel  sided  amidBhipa 

Keel  aided  fore  end 

Keel  sided  aft  end  

Moulding  (depths  of  keel   

Floors  sided 

Floors  moulded    

Timbers  sided  

Thiokness  of  plank 

Thickness  of  top  strake 

Mast,  deck  to  honnds 

Boom    

Gaff  

Luff  of  mainsail  

Foot  of  mainsail 

Head  of  mainsail 

Leech  of  mainsail    

Tack  to  peak  earing  of  mainsail   

Clew  to  throat  earing 

Centre  of  mast  from  the  fore  side  of  stem  at  L.W.L 

Diameter  of  mast  at  deck 

Diameter  of  mast  at  honnds 

Weight  of  displacement  of  boat  to  L.W.L.  (approximate) 


UVA. 


15ft.  6m. 


ft  in. 

ft  in. 

16  0 

15  6 

6  6 

6  6 

0  7 

0  4^ 

0  2 

0  2 

0  2 

0  2 

0  2f 

0  4 

0  i 

0  1 

0  li 

0  U 

0  i 

0  1 

0  1 

0   t 

0   f 

0  i 

16  0 

14  0 

18  0 

15  6 

9  3 

7  6 

12  0 

9  9 

17  6 

15  6 

9  0 

7  0 

19  0 

17  8 

20  0 

16  0 

19  0 

17  0 

2  0 

2  0 

0  4^ 

0  4i 

0  2i 

0  2^ 

18  owt. 

14  owt. 

21ft 


ft  in. 

21  0 

8  8 
0  6 
0  2^ 
0  2^ 
0  5 

0  U 

0  2 

0  U 

0  i 

0  1 

18  6» 

21  0 

10  0 

13  0 

20  8 

9  6 
23  6 


21  0 

22  9 


2 

0 


6 
5 


0     2^ 
1*4  ton. 


*  An  American  21ft  Cat  Boat  would  have  about  3ft.  more  mast,  and  2ft.  more  boom. 
Cat  Boat's  mast  would  rake  aft  Jin.  in  1ft. 


The 
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Heights  to  top  of  timbers  above  L.  W.L. 

Unft       M  »  n 

Depths  below  L.W.L.  to  rabbet 

Unft      »  .»  n         

Half-breadths  on  deck 

Una      „  „  

Half-breadths  on  L.W.L 

Un»      •>  »  

Half-breadths  on  diagonal  h   

Un»      »  ),  

Half-breadths  on  diagonal  m  

Un»      >»  n  

Half-breadths  on  diagonal  a    

Una 


ft  in. 
1  6k 
0  11 
0  6^ 
0  7i 
0  8] 
0  7i 
jO    4J 


ft.  in. 
1  3i 
0  9^ 


0 
0 
0 
0 

« 


}} 


•t 


4 

7^ 

7 

6 

5* 

8* 

3i 


1 
1 
1 
1 
1 
1 
1 
1 
0 
0 


9 
7 
2 
1 

H 
2 

U 
71 
8 


ft  in. 

1     Ul 
0    8^' 


2     5^ 
2    4 

1  Hi 

1  10} 

2  2i 
2     2 
1     8 
1     Sk 
0  10^ 
0     1 


ft.  in. 
1     0 
0     8 


2  11 
2  11 
2     5} 
2     6 
2    8i 
2    8^ 
2    0 
2     U 
1     Ok 
1     2} 


ft  in. 
0  11^ 
0     8 


0 
0 
3 
8 
2 
2 


9 

8i 

2i 

2i 

9i 

9i 


2  Hi 
2  Hi 
2  2^ 
2  3i 
1  2 
1     3 


ft.  in. 
0  11 
0     8} 
0    8^ 

0  8 

3     U 
3    1 
2     8 
2    8^ 
2  lOi 
2  lOi 
2     1 
2     1 

1  1 
1     Ok 


ft  in.    ft  in. 

0  IIM  1 
0  9  10 
0     6^ 

0  6^ 
2  10    2     li 
2     9}  2     3 

1  llf 


2 
2 
2 

0 

1  7 
0  9 
0     71 


1 

5     1  4i 

5i  1  6i 

9    0  5i 

0  6 


All  the  half-breadths  are  without  the  plank. 

In  the  body  plan  of  the  Cowes  Una  the  midship  section  is  shown  on 
both  sides  of  the  middle  line,  o,  between  Nos.  4  and  6  sections.  The 
station  for  the  midship  section  is  shown  at  No.  5  in  the  sheer  plan. 

No.  1  section  is  1ft  3in.  from  the  fore  side  of  the  stem ;  all  the  other  sections  are  2ft  apart^ 
bat  No.  8  (transom)  is  2ft  Sin.  from  No.  7  station. 

In  the  ease  of  the  Una,  No.  8  (transom)  is  2ft  9in.  from  No.  7  station. 

Diagonal  k  is  itniok  lO^in.  aboTe  the  L.WJ«.,  and  at  ik  1  and  k  2  oats  the  side  i^err-endiculars 
p  p  l|in.  below  the  L.W.L. 
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Diagonal  m  is  stradk  4iixi.  above  the  L.W.L.,  and  at  m  1  and  m  2  is  3ft.  ont  from  the  middle 
vertioal  line  o. 

Diagonal «  is  strndk  l}in.  below  the  L.W.L.,  and  at  a;  1  and  a;  2  is  Ift  6in.  out  from  the 
middle  vertioal  line  o. 

The  base  line  a  a  is  9in.  below  the  L.W.L.,  and  parallel  thereto. 

LAYING-OFP  TABLE  FOB  21ft.   "UNA"   BOAT,  *in.   SCALE. 


Heights  above  L.  W.L.  to  top  of  timbers 

Depths  below  L.W.L.  to  rabbet  

HaJf-breadths  on  deck  

Half-breadths  on  L.W.L. 

Half-breadths  on  diagonal  h    

Half-breadths  on  diagonal  m   

Half-breadths  on  diagonal  »    


—         —         —      1    0     0  Hi  0    8f     — 


ft  in. 

ft.  in. 

ft.  in. 

2  Ok 

1  8} 

1  6 

0  8i 

— 

0  Hi 

2  4 

3  3} 

0  6^ 

1  7 

2  6^ 

0  lOi 

2  Of 

2  Hi 

0  8 

1  6i 

2  3 

0  4} 

0  10 

1  2i 

ft.  in.   ft.  in. 
14,13 


ft.  in.  ft.  n.  ft.  in. 
1     3     1     3il     5i 


3  11    >  4    3 
3    4     3     8 


4    2    3    9M  10 
3     6}  2    7i 


3    7i   3  Hi !  3  10    3    8 
2     8     2  11^   2    9i  '2     U 
1     4J   1     7     1     5i,l     0 


1     8i 

0  n 


All  the  half -breadths  are  without  the  plank. 

No.  1  section  is  1ft.  lOin.  from  the  fore  side  of  the  stem ;  aU  the  other  sections  are  2ft.  8in. 
apart,  but  No.  8  (transom)  is  3ft.  2in.  from  No.  7  station. 

Diagonal  h  is  struck  1ft.  2^in.  above  the  L.W.L.,  and  at  He  1  and  h  2  cuts  the  side  perpen- 
diculars pp  2  inchee  below  the  L.W.L. 

Diagonal  m  is  struck  6in.  above  the  L.W.L.,  and  at  m  1  and  m  2  is  4ft.  out  from  the  middle 
vertioal  line  o. 

Diagonal  «  is  struck  2iin.  below  the  L.W.L.,  and  at  0  1  and  «  2  is  2ft.  out  from  the  middle 
vertioal  line  0. 

The  base  line  a  a  is  Ift  below  the  L.W.L.,  and  parallel  thereto. 


CHAPTER    XX. 
NEW  BRIGHTON  SAILING  BOATS. 


The  New  Brighton  Sailing  boats  differ  somewhat  from  those  of  a  few 
years  ago,  the  principal  change  being  the  introduction  of  a  counter. 
The  counter,  it  may  here  be  said,  is  a  great  assistance  to  small  boats,  as 
it  enables  them  to  have  longer  and  better  buttock  lines,  and  hence  a 
better  or  cleaner  delivery,  no  eddies  being  formed  astern.  Further,  with 
the  counter  they  have  more  power  with  a  beam  or  head  wind,  and  run 
before  a  sea  drier,  and  much  additional  room  is  obtained  on  board  for 
working  the  aft  sails.  The  counters  are  limited  in  length  to  4ft.  6in.,  and 
must  be  clear  of  the  water  at  the  sternpost  when  ballasted  and  in  trim 
for  sailing,  but  without  crew  on  board. 

The  boats  are  not  allowed  to  be  decked,  and  no  appliances  are  per- 
mitted to  keep  out  water;  they  have,  however,  a  kind  of  "fore  peak'' 
forward,  by  fitting  a  platform  level  with  and  forward  of  the  fore  thwart, 
and  the  counter  may  be  decked  as  far  as  the  sternpost.  To  get  rid  of  the 
water  that  may  be  shipped,  a  3^in.  pump  is  fitted  amidships,  with  a 
discharge  both  sides. 

The  freeboard  is  cut  down  as  much  as  possible,  as  it  tells  in  the 
"girth ''for  measurement;*  in  the  design  of  the  Blaine  (Plate  XIII.)  an 
attempt  was  made  to  compensate  somewhat  for  this  deficiency  by  wash 
strakes  aft. 

The  Elaine  was  designed  in  1877  for  Mr.  John  Bouch  (Com.  N.B.S.C.) 
by  Mr.  C.  P.  Clayton,  of  Park-road,  Birkenhead,  and  to  him  we  are 
indebted  for  particulars  of  the  new  Brighton  Boats.     The  Elaine  has  less 

*  The  meaBnrement  rale  of  tlie  New  Brighton  Sailing  Clnb  is  as  follows  :  "  Take  the 
extreme  length  from  fore  part  of  stem  to  after  part  of  sternpost ;  girth  at  greatest  circvm' 
f9rme$,  by  passing  a  line  from  gunwale  nnder  the  boat's  bottom,  and  back  to  the  same 
point  on  the  same  gunwale.  The  total  size  of  the  boat  is  obtained  by  multiplying  the  girth 
by  1ft  7in.  (l*58ft.),  and  adding  the  product  to  the  extreme  length.  The  boats  to  be  raced  in 
one  olaM,  and  the  maTJmum  siie  of  the  radng  boats  to  be  50ft  olub  measurement."  Applying 
this  rule  to  Elaine,  we  hare  greatest  girth  10ft  lOin.,  and  length  28ft.  Sin.,  thus  summed: 
16-88  X  1-58  +  28-85  -  49*8ift 
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displacement  than  these  boats  are  asually  given,  and  she  has  been  most 
saccessfullf  sailed  against  all  the  crack  boats  of  the  cinb. 

The  length  of  the  Elaine  from  fore  side  of  atom  to  aft  side  of  steruiwst 
is  23ft.  3in.,  and  her  greatest  beam  Oft.  4in. ;  her  greatest  draft  aft  with 
crew  (six  hands)  on  board  is  3ft.  She  has  6cwt.  of  iron  on  her  keel,  and 
2cwt.  of  iron  inside. 

Some  of  the  New  Brighton  boats  are,  however,  of  much  heavier 
displacement.  Thus,  the  Tyro  (a  very  successful  boat,  designed  and  sailed 
by  her  owner,  Mr.  G.  H.  Wilmer),  has  2-icwt.  of  iron  ballast,  (icwt.  of 
which  is  on  the  keel.  The  weight  of  the  boat  is  about  14cwt.,  and  of  her 
gear  about  6cwt.  Her  displacement  with  crew  on  board  is  2-7  tons  (54 
cwt.).  Other  boats  have  14cwt.  or  15cwt.  of  lead  ballast,  8cwt,  or  Qcwt.  of 
which  are  placed  on  the  keel.  All  these  boats  have  deeper  and  fuller 
bodies  than  Elaine,  and  a  trifle  less  beam. 

The  displacement  of  Elaine  to  the  load  water-line  shown  in  the 
drawing  [supposed  to  be  with  six  hands  on  board)  is  2  tons.  The  light 
displacement  which  brings  the  counter  out  of  water,  as  at  le  (see  Sheer 
Plan),  is  2in.  less  or  equal  to  half  a  ton  less.  The  displacement  per  inch  of 
immersion  at  the  load  water-line  is  •25(i)  ton. 

Six  men  of  about  12  stone  each  would  weigh  half  a  ton,  but  probably 
snch  a  heavy  crew  would  not  often  be  found.  This  number  is  not  found 
too  many  for  working  the  sails ;  and,  as  a  light-displacement  boat  like 
Elaine  depends  so  largely  on  her  crew  for  ballast  and  stability,  it  is  a  serioas 
matter  to  be  one  hand  short.     Probably,  as  in  the  case  of  the  centre-board 
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gigs  before  referred  to,  live  or  six  hands  sitting  to  windwaixl  arc  much 
more  potent  as  a  means  of  acquiring  stability  than  any  practicable  quantity 
of  lead  or  iron  in  the  bottom  of  the  boot  or  on  the  keel  would  be.    In  light 
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winds  the  crew  would  stow  themselves  in  the  bottom  of  the  boat ;  but  the 
''half-ton'^  stowed  well  to  windward  is  indispensible  in  anything  like  a 
breeze  blowing  abeam  or  on  the  bow. 

Of  course^  with  so  much  weight  on  the  keel^  and  such  great  draught 
and  rising  floor,  these  boats  cannot  very  easily  be  "  beached ''  or  hauled  up 
without  a  cradle,  as  the  Brighton  beach  boats  are ;  and  on  the  Mersey  they 
usually  lie  afloat. 

The  following  measurements  and  particulars  refer  to  the  design  of  the 
Elaine : — 


Seotiona 


Shsxb  Plan. 

Heights  above  L.W.L.  to  top  of  rail... 
Dq;»th  to  rabbet-line  of  keel 


I 


Half-Bbxabth  Plan. 

Half -breadths  at  gunwale  rail  . 
Half-breadths  L.W.L. 
Half-breadths  No.  2  W.L 
Half-breadths  No.  8  W.L 


•  •t        ••••!••#•••    at* 


ft.  in. 
I     2k 


BoDT  Plan. 

Half -breadths  on  a  diagonal 
Half -breadths  on  h  diagonal 
Half-breadths  on  c  diagonal 


1 
0 
0 
0 


0 
0 
1 


2 


7i 
10 
Oi 


ft.  in.  ft.  in. 


1  10}    1 
15     1 


7* 
6* 


ft.  in.  ft.  in.  ft.  in. 


1 
1 


5 

8 


I 

il 
1 


2 

1  9i 

1  3i 

0  7i 


5i   2  lU 

2  7i 

2  U 

1  0* 


1 
1 
2 


4 

lU 

4 


1  7* 

2  8 
8    Oi 


3  U 
2  11^ 
2  5i 
1     8} 


1  8* 

2  11 
8     8i 


3ijl     3i 
9i   1  11 


3  0^,2  lOi 
2  10^ ! 2  3i 
2  31.1  4i 
1     Oi   0     5i 


ft.  in.  ft.  in. 
1     5     1     7i 


1  7i 

2  10 


1 
2 


8i 
4i 


8    2^  2  lU 


2 
0 
0 
0 


5i 
5i 
U 


0  Sk 

1  5i 

2  4} 


1     8 


All  the  measnrements  indade  the  thiokness  of  the  plank. 

In  the  Sheer  Plan  the  heights  are  measured  to  the  top  of  the  gunwale, 
lettered  a;  the  depths  to  the  lower  edge  of  the  rabbet  of  the  keel  b. 

The  top  of  the  keel  is  shown  by  c. 

In  the  Body  Plan  (Fig.  89)  the  diagonal  a  cuts  the  base  line  at  m 
and  m,  2ft.  5 Jin.  from  the  middle  vertical  line  o ;  and  at  a  1  the  diagonal 
cuts  o  Sin.  above  the  load  water-line  w. 

The  diagonal  b  cuts  the  perpendiculars  p  jp  on  the  second  water-line  as 
shown,  and  cuts  the  middle  vertical  line  o  at  6  1,  at  a  distance  of  lOin. 
above  the  load  water-line  w. 

The  diagonal  line  c  cuts  the  perpendiculars  p  p  9iin.  above  the  load 
water-line  w,  and  cuts  the  middle  vertical  line  o  at  c  1,  at  a  height  of 
1ft,  7Jin.  above  the  load  water-line  w. 

The  buttock  line  d  is  lOin.  from  the  middle  vertical  line  o  (Body  Plan), 
and  the  buttock  line/  1ft.  Sin.  from  the  middle  vertical  line  o. 

The  vertical  sections  are  Sft.  6in.  apart,  and  No.  1  section  is  2ft.  2in. 
from  the  fore  side  of  the  stem  plumb  with  load  water-line.  The  water-lines 
are  5in.  apart. 
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The  coQQter  is  4ft.  liin.  long,  measured  from  aft  side  of  stempost  or 
transom  at  0  to  cji.     (See  Sheer  Flan  and  Hatf-Breadth  Plan.) 

The  keel  is  aided  amidships  Sin.,  tapering  to  %\\n.  at  the  ends.  The 
keel  is  9in.  deep,  6in.  of  which  is  worked  inside,  tuid  2iQ.  outside  below 
the  rabbet. 

The  transom  (7  station)  is  solid,  l^iQ,  thick. 

The  frames  are  l^in.  sided,  2in.  moulded  at  heels  of  Soors,  and 
tapering  to  lin.  at  timber  heads.  Three  bent  or  steamed  frames  come 
between  each  pair  of  atationB  shown  on  the  Sheer  Plan. 

The  stem  and  etem  posts  are  2^111.  sided. 

The  foremast  is  stepped  5ft.  from  the  fore  Bide  of  the  stem ;  the 
mainmast  16ft.  Sin.  from  the  fore  side  of  the  stem. 

The  sails  of  the  Elaine  are  sligbtl;  different  to  those  of  the  other  lugs 
in  me  on  the  Mersey,  as  they  are  cut  with  an  excessive  roundness  to  the 
head  (see  Plate  XIV.).  On  a  plan  common  in  Callao  and  Monte  Video  it 
is  recommended  as  a  good  expedient  for  making  a  sail  sit  fiat.  The  head 
of  the  fore  lug  of  the  Elaine  has  aa  much  as  19ia.  round,  and  the  yard  was 
bent  to  nearly  fit  the  sail,  or  to  the  extent  of  15in.  (The  yard  could  be 
bent  by  being  balanced  over  a  beam  with  a  weight  at  either  end,  or  it 
could  be  shored  down  at  either  end,  for  a  week  or  two.)  The  sail 
haa  never  puckered  along  the  yard  in  consequence  of  excessive  round 
in  the  head,  nor  has  it  ever  shaken  in  the  leech ;  in  fact,  it  sits  like  a 
dmm-head. 

The  yard  ia  SJin.  in  diameter  at  the  centre,  and  tapers  well  towards 
the  ends.  A  rock-elm  batten,  lin.  thick  and  tapering  at  the  ends,  is 
made  to  fit  the  yard  by  grooving,  and  runs 
nearly  the  whole  length  of  the  yard,  and  ia 
secured  to  it  by  lashings  or  lacings.  The 
yard  should  be  made  longer  than  at  first 
required,  as  the  head  of  the  sail  frequently 
reqnires  pulling  out. 

The  foremast  is  4iin.  in  diameter ;  it  is  : 
fixed  into  a  clamp  at  the  after  side  of  the 
fore  thwart;  it  is  atayed  with  two  light 
wire  shrouds  set  up  with  lanyards  to  the 
gunwales.  The  purchase  to  the  jib  and 
purchase  to  the  bobstay  hold  the  mast 
forward. 

The  fore  halyards  are  single  2iin.  rope,  *'"»■  *>, 

leading  through  a  sheave  in    the    centre  of    the    mast,  and  the    yard 
is  hoisted  "chock-a-block,"  the  heel  or  lower  part  of  the  yard  being 
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kept  to  leeward.  There  is  a  traveller  on  the  mast^  as  shown  in  Fig. 
90;  a  is  the  mast;  b  is  the  traveller;  c  is  a  hook  (a  solid  weld  on  the 
traveller),  with  an  eye  at  d,  to  which  the  halyard  is  eye-spliced,  seized 
or  bent;  e  is  a  selvedge  strop  round  the  yard  y,  just  long  enough 
to  have  a  thimble  seized  in  it,  to  take  the  hook  at  c;  /  is  the  sheave 
in  the  mast;   g  is  the  halyard,  but  not  hauled  taut. 

The  tack  of  the  sail  is  set  down  by  a  gun-tackle  purchase,  or 
double  purchase,  leading  from  an  eye-bolt  on  the  keelson  of  the  boat; 
as  it  takes  two  or  three  hands  to  bowse  the  tack  down  with  a  gun- 
tackle  purchase.  Unless  the  luff  of  the  sail  is  kept  taut,  the  peak 
drops  and  lets  the  boom  down,  but  never  inconveniently  or  harmfully, 
and  a  small  pull  on  the  mainsheet  puts  the  matter  right.  However, 
there  can  be  no  doubt  that  the  peak,  if  possible,  should  be  kept  well 
set  up,  and  a  taut  luff  will  generally  succeed  in  doing  this.  The  tack, 
tack  cringle,  and  luff  rope  of  the  sail  must  be  very  strong,  to  stand 
the  enormous  strain  put  upon  it.  The  head  of  the  sail  must  be 
very  tightly  laced,  and  the  lacing  holes  are  best  sewn,  instead  of 
"  eyeleted.'' 

The  boom  is  fitted  to  the  mast  by  a  goose-neck,  made  to  ship  and 
unship  without  collar,  nut,  or  pin;  the  fall  of  the  tack  tackle,  being 
generally  belayed  round  the  boom  at  the  mast,  keeps  the  boom  in  its 
place. 

The  clew  of  the  sail  must  be  free  whilst  the  tack  is  bowsed  down, 
the  clew  is  then  hauled  out  on  the  boom  by  a  traveller  similar  to  the 
mast  traveller.  The  boom  should  be  a  good  stiff  stick,  as,  if  it 
bends,  a  slack  leech  and  belly  to  the  sail  will  be  the  result.  The 
sheet  is  a  gun  tackle  purchase,  and  on  a  wind  the  boom  is  hauled  in 
as  flat  as  it  can  be  got. 

In  tacking,  the  heel  of  the  yard  is  pulled  the  other  side  of  the  mast 
by  main  force  as  the  boat  comes  head  to  wind;  a  short  line  &st  to 
the  heel  of   the  yard  is  found  to  facilitate  this  operation. 

In  lowering  the  sail  the  first  thing  to  do  is  to  let  the  clew  loose 
and  cast  off   the  tack. 

In  reefing,  the  tack  tackle  and  hook  of  the  boom  traveller  are 
shifted  to  the  reef  cringles,  the  sail  set  up,  and  then  the  reef  points 
tied.  Points  are  put  close  to  the  reef  cringles,  to  tie  the  ends  up 
snugly.     The  reef  bands  are  2ft.  apart. 

The  mizen  is  set  the  same  as  the  mainsail,  but  the  tack  and  clew 
are  made  faat  to  the  boom  by  lashings,  as  the  heel  of  the  yard  can 
be  easily  shifted. 

The  Monte  Yidean  boats  have  a  claw  on  the  heel  of    the  yard. 
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made  as  aliown  by  Fig.  91,  to  fit  on  the  aft  side  of  the  mastj  then 
no  dipping  is  required  at  all.  a  is  the  yard,  c  the 
claw,  d  the  mast.  Sometimes  instead  of  a  claw, 
a  doable  iron  is  used,  the  part  which  encircles 
the  mast  being  hinged  and  fastened  by  a  pin. 
These  contrivances  serre  to  keep  the  yard  steady 
whilst  reefing,  and  admit  of  the  tack  tackle  being 
dispensed  with ;  the  tack  tackle^  however,  is  gene- 
rally preferred,  as  it  &irly  brings  a  strain  on  the  luff  and  foot  of  the  sail. 

The  topmasts  are  generally  put  up  through  a  split  cap  c  {Pig.  92) 
on  the  mast  head  m.  The  top  maat  is  got 
on  end  by  hand.  The  halyards  and  back- 
stays are  cleared  through  the  gap  a.  The 
heel  of  the  top  most  has  a  rope  rove  through 
it,  by  which  it  is  lashed  to  the  mast.  Another 
plan  was  adopted  in  the  Elaine,  thus :  '^^  ^^' 

An  iron  cap,  A  (Fig.  93),  is  fitted  to  the  topmast  fe,  and  remaina 
on  the  topmast  a  fixture ;  when  the  latter  is  got  on  end  it  is  shoved 
ap  in  front  of  the  mast,  and  "  shipped  " 
by  pairing  the  part  of  the  cap  a  over 
the  masthead  (m)  as  the  topmast  is  got 
up.  The  heel  of  the  topmast  is  then 
lashed  to  the  mast.  The  part  of  the 
iron  a  must  fit  loosely  on  the  masthead. 
Sometimes  the  parts  a  and  le  are  made 
eqoal;  in  such  case  the  masthead,  or 
"pole"  of  the  mast,  must  be  reduced 
to  the  size  of  the  topmast.  The  iron 
cap  is  riveted  as  shown  at  r.  B  shows 
the  masthead,  with  topmast,  and  iron 
cap  fitted  on  at  a  and  resting  on  the 
iron  rigging  hoop  d.  The  shroud  a  is 
booked  to  an  eye  in  the  rigging  hcwp  d. 
The  jib  halyards  h  are  hooked  to  an  eye 
at  the  fore  side  of  the  hoop.  The  Elaine's 
topmaat  is  20ft.  long,  with  the  cap  in 
the  centre  of  length. 

Two  or  three  of  the  boats  have 
topsails  on  bamboo  yards ;  but  they  are 
of  no  use  on  a  wind,  and  do  not  give 
much  additional  area.    On  the  other  hand,  they  add  to  the  gear;  and, 
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as  the  boats  are  already  full  of  necessary  sails^  gear>  and  spars  on  match- 
sailing  days,  everything  in  the  slightest  degree  superfluous  is  rigidly 
condemned. 

The  bowsprit  is  shipped  through  an  iron  hoop  on  the  stem^  and  the  heel 
fitted  into  a  socket  in  the  mooring  bitt,  which  is  fixed  about  a  foot  ahead 
of  the  mast ;  the  bobstay  is  of  wire,  and  is  set  up  with  a  gun-tackle  pur- 
chase, the  outer  block  being  hooked  into  an  eye  at  the  end  of  the  bowsprit. 

There  are  no  shrouds  to  the  mizen  mast;  the  sail  is  hoisted  by 
single  halyards.  The  foot  of  the  sail  is  generally  laced  to  a  boom.  The 
sheet  is  taken  down  to  a  short  bumpkin  which  ships  and  unships,  and 
projects  about  3ft.  beyond  the  taffrail.  The  standing  part  of  the  sheet 
is  fast  to  the  bumpkin  end,  it  then  leads  through  a  strop  block  on  the 
boom,  down  through  a  sheave  in  the  bumpkin  end,  and  from  there 
lea^s  on  board.  The  mizen  mast  is  shipped  into  a  clamp,  at  one  side 
of  the  rudder,  at  the  fore  side  of  the  transom.  Care  must  be  taken 
that  there  is  plenty  of  drift  between  the  mizen  boom  and  bumpkin,  so 
as  to  get  the  sheet  well  in. 

The  jib  sheets  are  led  through  an  eye  bolt  inside  the  gunwale,  or 
on  one  of  the  fore-thwart  knees;  they  lead  aft,  and  are  belayed  to  a 
pin  in  the  centre  of  the  thwart,  and  can  consequently  be  handled 
without  going  to  leeward. 

The  main  sheet  is  single,  and  works  on  a  short  iron  horse  about 
1ft.  2in.  long,  secured  to  a  thwart  about  two-thirds  of  the  length  of 
the  boom  from  the  mast.  The  standing  part  of  the  sheet  is  fast  to  a 
single  block  on  the  traveller;  it  leads  through  a  single  strop  block  on 
the  boom  (or  a  clip  hook  block,  hooked  into  strop),  then  back  through 
the  block  on  the  traveller  and  the  &11  hitched  round  the  parts. 

All  the  boats  have  jib-booms  (for  carrying  balloon  jibs),  and  these 
are  shipped  the  same  as  the  topmasts,  with  a  gap  in  the  jibboom  iron 
or  cap  on  jib-boom. 

The  dimensions  of  the  Elaine  sails  are  as  follows : 


Forenail,  a 

Mainaail,  h,  for  runiiiuff 

Misen,  c 

Small  eprit  foresail ,  cZ ... 

Balloon  jib,  e 

Working  jib,  o 

SmaUjib.  /  

Spinnikor,  f  

Big  Spiimaker,  p  


Luff. 


ft.  in. 
0 
0 
0 
0 
0 
6 
0 
0 
0 


5 
10 

3 
10 
20 
16 
15 
29 
33 


Leech. 


ft.    in. 
26     0 


28 

6 

14 

0 

20 

0 

14 

0 

12 

6 

10 

0 

23 

6 

28 

6 

Head. 

Foot. 

Tack  to 

peak 

e&Thxg. 

ft.    in. 

ft. 

in. 

ft.    in. 

21     6 

16 

0 

25     0 

18     6 

18 

0 

27     6 

18     0 

9 

0 

15     0 

10     0 

14 

0 

19     0 

— . 

18 

6 

— 

10 

6 

-» 

7 

6 

— 

22 

0 

4    6 

30 

0 

Clew  to 

throat 

weather 

earing. 

ft.  in. 

17  0 

21  0 

9  6 

17  0 


%  Bobitaj  of  Jibboom. 


The  roferenoe  letters  refer  to  Plate  XIY. 
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ft.  in. 

Maimnart  from  heel  (itepped  on  top  of  keel)  to  sheave  hole 20  0 

Foremast  ditto 17  0 

Diameter  "»*^fa"«^- 0  8i 

Foremast  0  4i 

Fore  yard , 21  8 

Diameter    0  3^ 

Fore  boom  (mast  to  onthanl  sheave) 16  6 

Diameter   0  4 

Topmast 20  0 

Above  oap 10  0 

Diameter   0  2t 

Bowsprit,  ontside 7  0 

Diameter    0  Si 

Misen  mast   10  9 

Diameter   0  3i 

Two  spinnaker  booms 21ft.  and  7ft. 

This  season  tlie  New  Brighton  Sailing  Club  liave  rescinded  the 
restriction  placed  upon  the  sail  plan  of  the  boats^  and  as  a  consequence^ 
gaff  sails  and  the  cutter  rig  are  likely  to  displace  the  picturesque 
lug.  The  Pearl,  a  new  boat  built  this  year  (22ft.  Gin.  long  by  6ft.  Sjin. 
breadth),  is  cutter-rigged,  and  her  sail  plan  is  representative  of  the  others 
which  have  been  altered  from  the  lug  rig. 

DIMENSIONS  OF  PEABL'S  SPABS  AND  SAILS. 

ft.    in. 

Mast,  gnnwale  to  honnds 15  0 

Masthead 3  6 

Gaif     14  0 

Boom 26  6 

Bowsprit  (outboard) 6  3 

Jibboom 6  0 

Topmast  above  oap  10  0 

Topsail  yard  13  0. 

Bingtail  boom  (beyond  boom-end  iron) 10  0 

Bingtail  boom  inside  iron    6  0 

Spinnaker  boom    25  0 

Lnff  of  mainsail 13  9 

Leeoh  of  mainsail 27  6 

Head  of  mainsail 13  6 

Mast  stepped  from  fore  side  of  stem 8  0 

The  topmast  is  fitted  with  a  heel  rope>  which  passes  through  a  sheave 
hole  in  the  mast  head.  When  the  topmast  is  hoisted  the  rope  is 
belayed^  and  no  fid  is  used.  Cross  trees  are  hinged  to  the  heel  of 
the  topmast^  and  are  pointed  up  as  the  topmast  (backstays  and  hal- 
yards included)  is  slewed  up  through  the  split  cap  (see  Fig.  92).  The 
jibboom  is  fitted  in  the  same  manner  as  Elaine's.  The  ''ring  tail''  is 
fitted  similarly  to  the  plan  described  under  the  head  of  ''Seamanship'' 
(see  ante). 

A.  few  years  ago  the  New  Brighton  boats  had  no  counters^  and  werQ 
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fitted  with  sprit  Bails,  as  already  explained,  and  Plate  XV.  (see  Fig.  94 
for  lier  body  plan)  represents  SQch  a  boat,  named  the  Jabberwock.  She 
was  designed  by  Mr.  Clayton,  and  was  very  snccwafol. 


Tlie  Jabberwock  had  a  length  between  stem  and  stem  post  of  26ft.  6in., 
and  greatest  beam  of  6ft.  Sin.,  and  she  had  no  coonter.  Her  draught  aft  was 
3ft. }  amidshipa  2ft.  Sin.  She  had  7cwt.  of  ballast  ontside  on  her  keel, 
and  4^cwt.  inside,  besides  a  crew  of  five  or  six. 


The  boat  sailed  well  with  jib,  sprit-foresoU  and  mizen  (see  Fig.  95), 
and  wa8  very  handy;  the  main-sprit  being  only  aet  in  light  weather.  A 
very  snng  rig  was  made  by  stepping  the  mainmast  in  the  thwart  shown  by 
the  (ioked  line ;  jib  taoked  to  stem  head  and  reefed  mizen. 


THE  MANAGEMENT  OF  NEW  BRIGHTON  SAILINa  BOATS. 

Generally  the  New  Brighton  Sailing  Glnb  boats  are  moored  at  the 
book  of  Hie  Woodside,  or  New  Brighton  stages,  and  are  consequently 
obliged  to  nnship  their  masts.  Only  a  few  of  them  are  moored  sufficiently 
in  the  open  to  enable  them  to  keep  Uieir  masts  standing. 

When  laying  at  moorings,  the  spars  are  generally  secured  at  one 
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side  of    the  boat^   and  the  sails  at  the  other^  covered  over  with  one 
large  sail  cover^  and  lashed  to  the  thwarts. 

A  little  practice  soon  enables  the  crews  to  get  np  the  working 
lug  sails  in  five  or  six  minutes.  The  foremast  and  bowsprit  are  first 
shipped.  The  jib  is  the  first  sail  set^  to  act  as  a  forestay^  to  keep  the 
head  of  the  mast  forward;  the  jib  is  hauled  out  with  a  single  outhaul^ 
the  halyards  having  a  gun  tackle  purchase.  Belaying  pins  are  placed 
at  the  after  side  of  the  foremast  thwart  for  securing  halyards^  &c. 

When  the  jib  and  jigger  are  set^  the  boat  is  manageable^  and  can  be 
cast  off  from  her  moorings^  the  big  foresail  being  put  up  last ;  this  is  done^ 
by  first  hooking  on  the  tack  purchase^  then  getting  the  yard  into  position^ 
so  that  the  grommet  strop  can  be  hooked  on  to  the  mast  halyard  traveller ; 
when  hoisted  the  tack  is  bowsed  down^  a  double  purchase  being  necessary 
in  boats  of  the  Elaine  size ;  last  of  all^  the  clew  of  the  sail  is  hooked  into 
the  boom  outhaul  traveller^  hauled  out^  and  the  &J1  secured  to  a  cleat  on 
the  lower  side  of  the  boom. 

The  main  sheet  is  generally  kept  in  well  taut  on  a  wind^  the  boom  not 
being  allowed  to  sag  away  over  the  side^  which  it  would  do  if  the  sheets 
were  double^  and  taken  down  to  the  gunwales. 

The  lug  yard  is  always  kept  to  the  leeward  of  the  mast^  and  as  the 
halyards  are  rove  through  a  sheave  placed  fore  and  aft^  in  the  centre  of  the 
mast^  it  produces  a  tendency  to  keep  the  head  of  the  sail  to  windward. 

In  smooth  water  the  boats  will  always  easily  stay^  under  almost  any 
8ail>  but  in  rough  water^  the  helmsman  must  watch  his  chance  so  as  not 
to  get  a  lump  of  sea  on  his  weather  bow  just  before  the  boat  gets  up  in  the 
wind;  the  helm  must  be  put  down  gradually^  so  as  not  to  stop  the  boat's 
way ;  the  jib  is  passed  over  as  soon  as  the  boat  has  properly  paid  off^  and 
gradually  eased  over^  so  as  not  to  stop  her  way.  It  is  often  advisable  to 
ease  the  jib  sheet  at  the  same  time  that  the. helm  is  put  down  to  let  her 
come  head  to  wind  quickly^  and  then  if  the  boat  shows  signs  of  missing 
staySj  a  hand  going  into  the  bows  tends  to  bring  her  head  to  wind  (this 
being  a  recognised  dodge  with  Liverpool  speculating  gigmen)^*  and  this 

*  The  praotioe  of  going  into  the  lee  bow  of  a  boat  as  the  helm  is  pat  down  is  a  Tezy 
old  one;  by  immeraing  the  bow  to  leeward,  the  preesnre  is  increased  and  the  boat's  head 
forced  to  the  wind.  On  the  other  hand,  by  ooUeoting  the  orew  on  the  weather  bow  as  the 
helm  is  jmi  tip  the  boat  will  wear,  or  bear  up  faster.  The  author  of  an  article  on  seaman- 
ship in  the  Encyclopcidia  Btitaminica^  in  allusion  to  this  subject,  says  "A  practice  of  seamen 
in  small  wherries  or  skiffs,  in  patting  about,  is  to  place  themselves  to  leeward  of  the  mast. 
They  eren  find  they  can  aid  the  quick  turning  motion  of  these  light  boats  by  the  way  in 
which  they  rest  on  their  two  feet,  sometimes  leaning  on  one  foot  and  sometimes  on  the  other. 
And  we  haye  often  seen  this  erolution  (taddng)  yery  sensibly  accelerated  in  a  ship-of-war 
by  the  crew  running  suddenly  to  the  lee  bow  as  the  helm  was  put  down.  And  we  have 
heard  it  asserted  by  yery  expert  seamen,  that  after  all  attempts  to  wear  ship  (after  lying  to 
in  a  storm)  hare  failed,  they  haye  succeeded  by  the  orew  collecting  themselyes  near  the  weather 
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hand  can  hold  out  the  clew  of  the  jib,  and  so,  if  necessary,  force  her  round 
— care,  of  course,  being  taken  to  reverse  the  helm  if  the  boat  gets  stern 
way  on  her. 

Hauling  in  the  last  inch  of  the  jigger  sheet,  just  as  the  helm  is  put 
down^  is  advisable  in  racing,  as  it  helps  make  a  boat  come  to  quickly ; 
and  then  easing  it  off  and  not  taking  it  in  again  until  the  boat  is  well 
under  way,  allows  her  to  start  again  quickly. 

The  mizen  lug  yard  is  easily  pushed  by  the  helmsman  to  the  lee  side  of 
the  mast,  but  the  fore  lug  yard  requires  a  little  handling :  the  easiest  and 
best  way  to  get  it  over  is  by  fixing  a  couple  of  light  ropes,  about  a  fathom 
long,  to  the  foot  of  the  yard,  the  ends  being  allowed  to  drop  down  at  each 
side  of  the  boom,  and  by  hauling  in  the  weather  one,  just  before  the  boat 
comes  upright  in  stays,  the  yard  bends  slightly,  and  passes  round  the  left 
side  of  the  mast,  and  flies  into  its  position  to  leeward,  ready  for  the  next 
tack,  this  can  be  done  by  one  hand  without  jerking  the  boat  unnecessarily, 
for  the  most  essential  element  for  speed  in  these  as  in  all  other  light  boats 
is  to  get  the  crew  to  keep  quiet,  and  if  necessary  to  lay  well  up  to  wind- 
ward^ often  to  the  extent  of  getting  one  leg  and  part  of  the  body  over 
the  weather  side— as  the  spare  spars  and  sails  are  lashed  up  to  the  sides  of 
the  boats^  they  assist  the  crew  in  keeping  this  position. 

Most  careful  handling  of  the  helm  is  necessary  in  rough  water,  as  a 
very  slight  touch  will  often  keep  a  sea  out.  It  is  generally  found  that  the 
light  displacement  boats  are  the  liveliest,  and  driest,  in  rough  weather ;  and 
those  that  take  a  large  quantity  of  ballast  have  a  high  freeboard  to  keep 
them  dry.  A  full  section  forward  prevents  a  boat  dipping  and  taking  in 
yolnmes  of  water  over  the  bows,  but  it  is  decidenly  detrimental  to  speed 
in  lumpy  water^  as  it  hammers  on  the  top  of  the  seas,  and  so  stops  the 
boafs  way ;  a  long  floor  with  hollow  sections  near  the  keel  under  the  mast 
seems  to  answer  best. 

In  reefing  the  fore  lug,  the  halyards  are  lowered  the  necessary  distance 
down  the  mast,  then  the  hook  of  the  tack  tackle  block  is  hooked  into  the 
reef  cringle  in  the  luff,  and  the  tack  bowsed  down;  the  clew  outhaul 
traveller  hook  is  then  placed  into  the  opposite  reef  cringle  in  the  leech,  and 
the  dew  hauled  out ;  last  of  all,  the  foot  of  the  sail  is  rolled  up,  and  tied 
with  the  reef  points ;  reef  points  are  also  placed  close  up  to  the  cringles 
to  make  the  ends  of  the  sail  snug.  This  can  be  done  so  neatly  that  the 
reefed  sail  looks  as  if  it  had  been  changed  for  a  smaller  one ;  and  as  it  can 

towkroadf  the  momait  the  helm  was  pat  np."  The  men  that  goee  into  the  lee  bow  to 
help  bzinff  the  boat  head  to  wind  ehonld  not  remain  theie,  but  move  aft  to  the  quarter  on 
the  opposite  tide;  this  wiU  aasiat  the  boat's  head  in  fsUinff  off.  (See  also  page  29 ;  also  see 
"Stemwaj"  in  the  chapter  on  " Semnansh^") 
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be  done  easily  and  quickly  with  practice^  it  is  infinitely  preferable  to 
changing  sails^  and  is  of  great  advantage  when  racing.  Beefing  the  mizen 
and  changing  jibs  is  also  often  necessary. 

The  calico  lug  for  ronning  (see  6,  Plate  XIV.)  is  generally  kept  in  the 
boat  bent^  with  the  head  laced  to  the  yard^  and  foot  to  a  boom ;  the  running- 
lug  mast  is  the  full  length  of  the  boat  inside^  and  is  shipped  into  a  thwart^ 
about  two-thirds  the  distance  aft^  between  the  fore  and  mizen  masts^  a  single 
light  rope  backstay  is  used^  and  the  yard  is  hoisted  with  single  halyards^  and 
the  tack  hauled  down  with  a  light  line  to  a  hook  in  the  thwart,  the  sheet  is 
always  attached  to  the  boom,  and  does  to  make  up  the  sail  with,  it  is  led 
over  a  fair-leader  aft  in  the  counter,  and  then  led  inboard.  The  jigger  can 
be  unshipped  or  brailed  up,  to  allow  the  big  sail  to  receive  all  the  wind. 
Topping  lifts  are  fitted  to  the  working  lugs  for  handiness,  and  to  enable 
the  fore  boom  to  be  shifted  to  the  other  side  of  running  lug ;  this  running 
lug  is  only  used  for  running  or  reaching  with  a  beam  wind,  and  would  only 
sit  in  a  very  light  air  to  windward. 

The  balloon  jib  is  hoisted  by  ready  rove  single  halyards ;  the  jib-boom 
is  shipped  with  the  outhaul  ready  rove,  no  bobstay  being  of  any  use; 
after  the  sail  is  got  out  on  the  jib-boom,  the  sheet  is  passed  well  aft, 
clear  of,  and  outside,  all  other  gear  and  rigging  to  leeward,  then,  when 
the  halyards  are  hoisted,  the  sail  is  set :  these  balloon  jibs  add  greatly  to 
the  speed  in  reaching,  being  very  large,  and  cut  with  a  round  foot,  which 
hangs  close  to  the  water. 

In  setting  the  spinnaker,  the  topmast  having  been  got  on  end  (as 
already  explained,  with  a  backstay  fitted  to  the  shoulder,  and  halyards 
ready  rove),  the  backstay  is  first  taken  aft  and  secured ;  the  guy  is  passed 
outside  the  rigging;  the  halyards  and  sail  are  on  the  fore  side  of  the 
mast  shrouds  and  hoisted  chock-a-block,  being  passed  through  the  space 
between  the  mast  and  the  rigging  the  sheet  is  secured  to  the  bowsprit, 
or  lee  gunwale  ;  the  guy  is  bent  to  a  small  rope  cringle  in  the  tack  of 
the  sail;  the  cringle  is  of  sufficient  size  to  take  the  spritted  point  of  the 
spinnaker  boom,  which  is  then  pushed  forward,  and  the  goose  neck  at 
the  inner  end  shipped  into  a  socket  on  the  mast,  or  into  a  rowlock  hole 
in  the  gunwale  ahead  of  the  rigging.  It  is  drawn  aft  by  the  guy,  and 
trimmed  to  the  wind.     A  hand  is  kept  to  sit  on  the  boom  to  keep  it  down. 

A  topping  lift  is  used  for  the  big  spinnaker  booms,  then  the  boom  is 
shipped  into  its  place  before  the  sail  is  hoisted,  care  of  course  being  taken 
that  the  outhaul  is  outside  the  topping  lift,  and  runs  clear  of  the  guy. 
These  points  being  continually  forgotten  by  amateurs,  it  is  advisable  to 
mention  them  here,  half  of  the  time  generally  employed  in  setting  a 
spinnaker  is  wasted  in  getting  the  gear  straight  (see  '^  Seamanship  '^). 
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In  the  New  Brighton  Sailing  Club  races  the  boats  generally  make  a 
flying  starts  the  boats  being  allowed  to  pass  the  line  as  soon  as  they  can 
after  the  second  gun^  the  boats  only  start  from  moorings  when  the  tide  is 
too  strong  to  head  against^  or  the  wind  is  light  and  in  the  same  direction 
as  the  tide. 


CHAPTER   XXL 
LAKE    WINDERMERE    YACHTS 


Lake  Windermere  yB,clits  are  somewliat  peculiar  in  form,  as  will  be  seen 
from  the  accompanying  sketch  of  the  Truant,  owned  by  Mr.  W.  B. 
Porwood. 


Fio.  96.    Thb  Tbuant. 


The  [fiushion  of  immersing  the  counter,  it  appears,  arose  some  six  or 
seven  years  ago  out  of  an  intended  evEision  of  the  rule  of  measurement, 
which  is  simple  length  between  stem  and  stempost.  The  Windermere  club, 
with  a  view  of  checking  the  advantages  gained  by  immersion  of  counter, 
supplemented  the  rule  by  a  condition  that  the  counters  abaft  the  stempost 
should  not  exceed  6ft.  6in.  in  length. 

We  imagine  that  the  advantages  of  getting  an  excess  of  length  by 
immersing  the  counter  were  discovered  in  this  way  :  The  Windermere 
craft  more  or  less  bore  by  the  head,  ^^  shoulder,'^  and  consequently  carry  a 
very  great  deal  of  weather  helm.  Hence  they  were  being  continually 
trimmed  by  the  stem,  and  always  with  some  advantage ;  and  thus  it  was 
realised  that  an  immersed  counter  is  an  advantage  if  length  cannot  be 
obtained  in  any  other  way  without  paying  a  penalty  for  it. 

The   Windermere   yachts   are   mostly    distinguished   for   their    fine 
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weatherly  qualities,  and  it  is  believed  by  good  judges  that  no  other  craft 
in  the  world  of  similar  length  are  so  good  to  windward.  They  are  sailed 
with  great  boldness,  of  course ;  and  there  need  be  no  fear  of  sailing  them 
too  hard>  so  far  as  danger  is  concerned,  as,  owing  to  the  great  weight  they 
have  on  the  keel,  it  would  be  impossible  to  capsize  them. 

These  boats  are  the  safest  that  could  be  built,  as  they  are  really 
nncapsizable ;  and  if  wholly  decked  in,  no  mishap  need  ever  happen  with 
them^  further  than  the  breaking  of  spars  and  bursting  of  gear.  They 
can^  moreover,  be  handled  single  handed,  as  there  is  very  little  gear  to 
work :  but  the  principal  feature  that  should  command  the  attention  of 
the  nervous  is  their  almost  absolute  safety.  Men  are  continually  inquiring 
for  a  boat  that  will  not  capsize,  or  one  that  will  not  sink ;  but,  whilst  it 
is  easy  enough  to  make  a  small  boat  unsinkable,  it  is  practicably  impossible 
to  make  one  nncapsizable — we  mean,  of  course,  a  20ft.  boat  of  the  ordinary 
type.  Now  a  small  yacht  built  and  ballasted  like  either  of  the  designs  we 
give  would  be  nncapsizable,  and  it  might  easily  be  made  unsinkable  by 
having  a  water-tight  bulkhead  forward  and  aft.  Of  course,  if  carelessly 
sailed^  such  boats  might  get  knocked  down  nearly  on  their  beam  ends, 
and,  if  the  crew  got  scared,  or  were  not  careful  where  they  had  put  their 
hands  and  feet,  they  might  get  a  header ;  but  the  yacht,  directly  the 
pressure  on  her  sails  had  passed^  would  right  herself.  Of  course  it  would 
be  nothing  but  the  result  of  gross  carelessness  if  a  yacht  did  get 
knocked  down  on  her  beam  ends ;  as  in  the  case  of  squalls  the  boat  should 
be  luffed^  and  the  jib  sheet,  if  necessary,  eased.  It  will  not  do  to  wait 
until  the  squall  actually  knocks  the  boat  over;  she  must  be  eased  with  lee 
helm  directly  the  first  breath  of  the  squall  is  felt.  If  the  boat  gets  hove 
down  and  loses  way,  the  power  of  luffing  will  be  gone,  and  then,  if  water 
got  into  the  mainsail,  "  righting  "  would  be  a  slow  process ;  and  further,  if 
water  got  into  the  hold,  and  if  there  were  no  water-tight  compartments,  the 
boat  would  cdnk.  With  such  craft  as  these  it  is  always  the  proper  thing  to 
do  to  ease  the  head  sheets  first,  and  not  the  aft  sheets,  as  by  easing  the 
hitter  the  power  for  luffing  is  reduced,  and  by  easing  the  head  sheets  it  is 
increased. 

Mr.  "W.  B.  Porwood,  owner  of  the  Truant,  writing  upon  the  sailing 
qualities  of  these  craft,  says :  "  The  Windermere  yachts  are  rigged  as 
sloops,  with  pole  masts.  We  have  found  by  experiment  that  they  go  to 
windward  much  faster  with  one  large  jib  than  with  two  smaller  sails.  This, 
I  know,  is  contrary  to  the  general  opinion  on  the  subject ;  but  there  is  no 
doubt  whatever  that  the  yachts  are  closer- winded  with  one  jib  than  they  are 
with  jib  and  foresail.  When  sailing  on  a  wind  the  main  sheet  is  hauled  in 
as  taut  as  it  can  be  got,  the  boom  forming  the  smallest  possible  angle  with 
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the  keel.  The  hehnsman  stears  hj  the  lufi  of  the  jib^  and,  as  the  boats  are 
Teiy  sensitiye^  they  require  most  careful  steering.  Very  heavy  squalls  are 
frequent^  and  they  come  down  from  the  mountains  without  warning  and 
with  gpreat  fury.  The  boats  are  always  sailed  through  these  squalls,  but 
ore  eased  a  trifle  with  the  helm^  so  that  they  do  not  take  the  full  weight 
of  the  wind ;  great  care^  however^  is  taken  that  they  are  not  eased  so  much 
as  to  lose  way.  The  squalls  are  generally  ^'  revolving/^  and  if  the  boats 
were  permitted  to  stop  they  would  probably  be  taken  next  moment  aback ; 
80  they  are  kept  going  to  keep  steerage  way  on,  and  follow  the  wind  round. 
If  a  squall  be  very  black  and  heavy,  the  jib  sheet  is  eased  a  trifle,  so  as  to 
lufF  quickly ;  but  the  main  sheet  is  never  in  such  cases  started. 

**  It  is  astonishing  what  a  weight  of  wind  these  boats  will  bear ;  they 
rarely  sail  without  a  topsail,  and  I  never  yet  took  a  reef  in  my  mainsail. 
They  have  1ft.  6in.  waterways,  and  Gin.  coamings  to  cockpit ;  still,  when 
very  hard  pressed,  the  water  sometimes  comes  in  over  the  coamings. 
The  boats^  however,  are  probably  doing  their  best  when  only  two  or  three 
inches  of  the  deck  are  immersed.  In  sailing  before  the  wind  only  fore- 
and-aft  canvas  is  allowed,  and  no  booming  out  permitted.  As  the  boats 
have  a  tendency  to  bury  their  bows  in  running  and  reaching,  all  hands  are 
put  on  the  counter,  until  the  taSrail  is  almost  level  with  the  water;  and 
the  more  weight  there  is  put  on  the  counter  under  such  circumstances,  the 
better  they  sdem  to  go.  As  the  boats  flare  out  a  great  deal  above  water  at 
the  foreside  of  the  rigging  (being  so  short  and  beamy),  they  '  shoulder  ^  to 
leeward^  and  by  trimming  aft  the  shoulder  is  lifted  out  of  the  wave  on  the 
lee  bow.  On  a  wind  the  tendency  of  the  boats  is  to  lift  their  stem  and 
depress  their  bows,  but  '  shouldering '  does  not  appear  to  such  an  extent.'* 

It  is  quite  clear  that  a  yacht  which  requires  so  much  weight  shifted  aft 
whilst  she  is  moving  must  be  wrong  somewhere,  and  in  the  case  of  the 
Windermere  craft  we  have  not  long  to  search  for  a  cause  of  the  defect. 
The  midship  section  is  placed  only  eight  or  nine  feet  abaft  the  fore  side  of 
the  stem ;  and  this  fact,  coupled  with  8ft.  beam,  necessarily  gives  the  yachts 
a  very  short  and  full  bow.  The  bow  is  given  a  slight  hollow  at  its  extreme 
fore  end;  but  this  of  itself  is  not  an  important  relief,  and  the  bow  is 
essentially  one  that  will  bury  itself,  and  be  incapable  of  very  high  speed, 
excepting  under  a  propelling  power*  out  of  all  proportion  to  the  size  of 
the  boat.  The  Windermere  yachts  have,  as  may  be  supposed,  a  com- 
paratively long  and  fine  after-body,  and  if  they  were  driven  stem  first  at  a 
speed  of  nine  knots  what  was  the  bow  end  would  still  subside ;  only,  under 

*  With  a  good  strong  and  pretty  steady  breeze,  the  yachts  have  thrashed  to  windwaid  six  miles 
(equal  to  eight  and  a  half  miles),  nin  seven,  and  reached  eight  in  3  hoars  35  minntes ;  this  would 
give  a  mean  speed  of  nearly  eeyen  knots  per  hour,  which  must  be  considered  esoeedingly  good. 
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sucli  conditions^  it  would  form  the  stem  of  the  vessel.  Most  American 
yachts^  which  have  comparatively  short  after-bodies  (generally  the  pro- 
portion of  after-body  to  fore-body  is  as  4  to  5)  subside  by  the  stem  at  high 
speeds^  and  many  English  yachts  which  have  long  bows  and  comparatively 
short  runs  do  the  same — notably  the  cutters  built  by  Fife  do  so.  On  the 
other  hand^  yachts  of  the  ood^s  head  and  mackerel's  tail  type  with  short 
entrance  and  long  run,  bore  by  the  head — that  is  to  say,  the  hollow  of  the 
wave  forward  is  so  large  that  the  bow  sinks  into  it. 

The  depression  by  the  bow  is,  no  doubt,  in  the  case  of  the  Windermere 
yachts,  much  aggravated  by  the  sail  pressure ;  they  have  enormous  sail  areas 
(about  15  per  cent,  more  than  any  five-tonner),  and  as  the  head  resistance 
they  encounter  at  high  speeds  is  very  great,  the  depression  due  to  the 
leverage  of  the  sails  alone  must  be  very  considerable  (see  page  28).  Also 
the  depression  may  be  increased  through  inequalities  in  the  wedges  of 
immersion  and  emersion,  and  these  latter  influences  will  always  have  to  be 
regulated  by  trimming.  However,  there  is  not  much  doubt  that  if  the 
Windermere  craft  were  propelled  nine  or  ten  knots  an  hour  by  steam,  in  an 
upright  position,  they  would  still  ''bore,'*  on  account  of  their  midship 
section  being  placed  so  far  forward.  Still  the  forward  position  of  the 
midship  section  need  not  be  an  unmixed  evil ;  on  a  wind,  when  the  speed 
is  necessarily  low,  the  shorter  and  fuller  bow  may  be  a  positive  advantage, 
and  no  doubt  there  is  some  reason  for  the  old  saying  '^A  full  bow  eats 
itself  to  windward.'^  However  true  this  may  be,  so  &r  as  the  ardency 
of  the  pressure  on  the  lee  bow  assisting  the  boat  to  windward  is  concerned, 
there  is  now  no  room  for  doubting  that  a  long  entrance  (of  course  of  the 
proper  form)  is  better  for  sailing  on  any  point  than  a  short  entrance. 

As  the  immersion  of  the  counter  is  countenanced  by  the  Windermere 
club,  there  is  no  reason  why  it  should  not  be  treated  as  an  integral  part  of 
the  vessel,  as  it  was  in  the  Jullanar.  But,  strangely  enough,  most  of  the 
Windermere  craft  are  designed  as  if  they  were  to  be  only  20ft.  on  the  load 
line,  with  the  counter  clear  of  the  water  at  the  stem  post,  the  counter 
being  subsequently  immersed  according  to  the  trim  required  in  sailing. 
In  the  design,  Plate  XVI.,  the  whole  length  (26ft.  6in.)  allowed  by  the  club 
rule  has  been  appropriated,  and  the  midship  section  was  placed,  as  it  would 
be  in  any  ordinary  yacht  of  similar  length,  a  little  abaft  the  middle  of 
length  of  the  load  water  line.  The  bow  is  consequently  about  4ft.  longer 
than  the  usual  length  of  bow  of  a  Windermere  yacht,  and  the  stem  if 
shorter  but  not  so  much  as  the  bow  is  longer,  because  the  whole  length 
(excepting  a  couple  of  inches)  has  been  taken  for  the  permanently  immersed 
length. 

Most  of  the  Windermere  yachts  show  a  little  less  bilge,  and  are  fuller 
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near  the  garboards^  than  the  designs  (Plates  XVI.  and  XVII.) ;  but  all, 
we  believe,  haye  the  greatest  beam  at  the  deck. 

The  No.  1  design  (Plate  XVI.)  has  8ft.  9in.  beam,  and  would  show 
a  hollow  line  of  immersion  at  20°  heel ;  but  the  No.  3  design  is  very  clean 
on  the  line  of  immersion  at  that  inclination. 

No.  1  design  is  possibly  of  too  great  displacement  to  compete  with 
success  on  Lake  Windermere,  and  would  be  more  suitable  for  coast  sailing, 
where  beaching  is  not  necessary. 

No.  2  design  (Plate  XVII.)  has  less  displacement,  and  ought  to  be  able 
to  successfully  compete  with  the  Windermere  yachts. 

No.  3  design  (Plate  XVII.)  is  of  still  lighter  displacement,  and  generally 
(excepting  in  the  form  of  bow  and  position  of  the  midship  section)  is  more 
like  the  Windermere  yachts.  The  centre  of  buoyancy  is  a  little  farther 
forward  than  in  either  of  the  other  designs;  still  the  entrance  is  very 
much  longer  and  finer  than  that  of  any  Windermere  yacht,  and  the 
afterbody,  for  mere  fineness,  closely  resembles  the  after-body  of  such 
a  yacht. 

As  to  the  capabilities  of  the  designs  for  competition  against  the 
Windermere  craft.  No.  3  would  probably  turn  out  the  most  successful. 
So  &r  as  theoretic  principles  go,  either  design  ought  to  be  capable  of 
beating  the  Lake  craft,  if  the  handling  were  equal ;  and  if  No.  3  did  not 
succeed,  because  her  bow  is  too  long  and  her  stem  too  short,  we  should 
have  to  begin  to  study  the  subject  afresh,  and  all  the  knowledge  acquired 
during  the  last  thirty  years  in  the  way  of  naval  science  may  be  regarded, 
80  &r  as  the  requirements  of  Lake  Windermere  are  concerned,  as  utterly 
useless. 

The  topsail  shown  is  not  so  large  as  the  American  sloops  of  similar 
size  carry.  The  nsual  shape  of  an  American  topsail  is  shown  in  Fig.  56, 
p.  243).  It  will  be  seen  that  the  yard  is  ^^up  and  down''  the  mast  and 
the  foot,  laced  to  a  jack  yard,  extends  &ir  beyond  the  head  of  the  main 
sail.  This  sail  is  known  in  America  as  a  club  topsail;  it  can  be  only 
carried  in  light  winds,  and  is  not  adapted  for  squally  weather. 

*The  sails  of  the  yachts  are  made  of  duck,  and  are  admirably  contrived 
for  flatness  by  the  local  sailmaker.  The  sloop  rig,  it  has  been  proved  by 
experience,  is  much  the  best  for  going  to  windward,  and  on  the  lake  no 
difficulty  is  ever  experienced  in  handling  it. 

The  sail  plan  is  shown  in  the  sketch  (Plate  XVIIL),  and  it  will  be 
seen  that  the  gear  is  very  simple,  all  running  through  single  blocks. 
The  main  halyard  block  is  not  shown  in  the  sail  plan.  The  upper  block 
is  hooked  to  an  eye  in  the  main  rigging  iron,  about  1ft.  6in.  above  the 
jaws  of  the  gaff.     The  standing  part  of  the  halyard  is  &ist  to  the  upper 
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block ;  the  other  end  is  passed  through  a  block  on  the  jawB,  then  through 
the  upper  block. 

The  hulls  are  pumice-stoned  oataide,  and  then  black  leaded,  yeiy  great 
attention  being  paid  to  the  condition  of  smoothness  of  the  bottom. 
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block;  tlie  ofelier  end  is  passed  througb  s  block  on  the  jawsj  then  through 
the  apper  block. 

The  halls  are  pumice-stoned  ontside,  and  then  black  leaded,  very  great 
attention  being  paid  to  the  condition  of  smootlmesB  of  the  bottom. 
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Length,  extreme     l  26ft  Gin. 

Length  between  atem  aiHd  atempoat 20ft  Oin. 

Qieataet  beam,  mooldad 8tt  Sin. 

Beam  on  L.W.L.  moolded '  7ft  9in. 

Draught  of  water  aft  at  atempoat    I  flft,  5iB. 

DieplaMment  I  7'2  tone. 
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Centre  of  effort  of  aaila  ahead  of  O.L i  OStt 

Wei^  of  lead  ked    '  4tons. 

SpABa  AMD  Sails.  ; 


26ft  6in. 

aflft.  Oin. 

20ft.  Oin. 

8ft  6iB. 

8ft.  Oin. 

7ft  ejin. 

7ft  Oin. 

6tt  5in. 

6fb.  Sin. 

5'7  tona. 

163  aq.  ft. 

14Bq.ft 

OSft. 

0-3ft 

0  5ft 

0-2ft. 

0-73ft. 

O-BSft 

0-Ott. 

0-05(t. 

33ft.  6in. 
17tt  Oin. 
2Sft.  Oin. 
21ft  Oin. 
25ft  Oin. 
24ft  Sin. 
21ft.  Oin. 
21tt.  Oin. 
36tt  Oin. 
40tt  Oin. 
29ft  Sin. 
23ft.  Oin. 
35ft  Oin. 
27ft.  flin. 
574aq.ft 
317  eq.  a 
81»Bq.fL 

3ett.  6in. 
17ft  Oin. 
25ft.  Oin. 
2irt  Uin. 
25ft  Oin. 
24ft  3iB. 
21ft  Oin. 
2Ift  Oin. 
3fltt  Oin. 
HMt  Cin. 
Seft  Sin. 
23tt  Oin. 
35ft  Oin. 
27ft  flin. 
574  aq.  ft 
SI7aq.ft 
881aq.ft 

Main  boom,  eitreme 

24ft  Oin. 

Taok  to  peak  earing  

37tt,  6in. 

440»l.ft 
272  aq.  ft 
712aq.tb. 
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The  sections  are  2ft.  apart^  and  No.  2  section  is  2ft.  from  the  fore 
side  of  the  stem  (Plate  XVI.). 

The  water-lines  are  1ft.  apart.  The  timbers  numbered  at,  1,  2,  3,  4 
on  the  sheer  plan  will  be  sawn  2in.  sided,  moulded  Sin.  at  heels,  and 
tapering  to  IJin.  at  heads.  A  steamed  timber  l^in.  square  between 
each  pair  of  sawn  timbers. 

Stem  S^in.  sided;  S^in.  moulded  at  head;  1ft.  2in.  at  scarph  with 
keel.  Keel  llin.  sided  amidships^  tapering  to  S^in.  at  its  fore  end,  and 
4in.  at  its  after  end.     Uniform  depth  of  keel  Sin. 

The  keel  of  No.  3  design  will  be  Sin.  sided  amidships^  tapering  at 
ends  as  in  No.  1. 

The  under  side  of  the  keel  at  No.  2  section  for  No.  1  and  No.  2 
designs  is  3ft.  S^in.  below  the  L.W.L^;  the  underside  of  the  keel  at  the 
stempost  is  4ft.  G^in.  below  the  L.W.L. 

The  draft  forward  of  No.  3  design  is  less  than  the  others.  The 
depth  to  under-side  of  keel  fore  and  aft  will  be  found  in  the  table  for 
No.  3  design.  In  other  respects  the  sheer  plan  accords  with  each 
design. 

The  stempost  is  4in.  sided,  and  7in.  moulded  at  the  heel,  where  it 
is  tenoned  into  the  keel. 

Plank  |in.    Top  strake  lin. 

The  general  plan  of  floor  construction  is  shown  by  figure  A,  which 
represents  the  mid-section;  this  plan  will  extend  from  No.  3  station 
forward  to  the  stempost.  a  a  are  the  timbers  or  frames  joggled  on  to 
the  keel  as  shown;  k  is  the  keel;  I  lead  keel;  i  stout  iron  knee  floors; 
d  head  of  a  yellow  metal  bolt  passing  through  iron  floor,  keel  and  lead 
keel. 

Figure  B  shows  the  floor  construction  of  section  11  beyond  the 
stempost;  k  is  the  counter  keel  and  a  a  are  frames  joggled  on  to  it  as 
the  frames  are  to  the  main  keel;  «  is  an  iron  floor  knee  bolted  through 
the  counter  keel  at  d. 

The  rigidity  of  the  counter  aft  will  be  maintained  by  angle  iron 
stays,  arranged  something  in  the  manner  adopted  in  the  construction  of 
Jullanar.  The  counter  keel,  k,  is  4^in.  sided  and  Sin.  deep;  m  is  a 
stay  of  L  i^^  or  J_  iron  bolted  to  the  counter  keel  and  to  a  deck 
beam;  there  are  two  such  stays  as  these,  and  from  the  counter  keel 
they  gradually  spread  out  until  where  they  are  bolted  to  the  deck  beam 
they  are  3ft.  apart.  Two  other  similar  stays  as  n  (shown)  are  fixed  to 
the  lower  end  of  the  keel,  and  held  together  at  the  back  of  the  dead 
wood  at  the  stempost  by  a  bolt.  To  ensure  the  keel  and  counter  frame 
against  being  forced  away  from  the  stempost  a  kind  of  yoke  made  of 
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J.  iron  is  bolted  to  the  keel  and  brought  round  each  side  of  the  stem- 
post^  where  the  ends  are  bolted  to  the  timbers  or  frames  that  abut 
therefrom.  The  stretch  D  shows  this  yoke  o  bolted  to  the  keel  k  and 
frames  a  a.  The  stempost  is  shown  by  a,  and  the  rudder  post  and 
trunk  by  x.  In  the  sheer  plan  a  section  of  the  J.  iron  yoke  is  shown 
at  0. 


CHAPTER   XXn. 
ITCHEN  BOATS. 


Thx  boats  of  the  Itchen  Ferry  fislierman  have  a  very  higli  reputation  in 
the  Solent^  and  no  doubt  they  are  of  a  superior  model  to  many  coast 
fishing  craft.  For  many  years  match  sailing  amongst  them  has  been 
an  annual  occurrence^  and  probably  the  contests  on  these  occasions^ 
combined  with  the  true  racing  spirit  which  animates  all  the  Itchen- 
Ferry-men^  have  tended  to  produce  and  maintain  a  model  adapted  for 
speed ;  and  the  nature  of  the  work  the  boats  are  put  to  has  happily 
prevented  their  sterling  qualities  as  hard  weather  craft  being  in  any 
way  sacrificed  to  the  exigencies  of  oompetitiye  sailing.  The  standard  of 
value  for  competitive  sailings  we  believe^  has  always  been  simple  lengthy 
and  if  the  theoretical  tendencies  of  such  a  rule  is  generally  to  produce 
mere  skimming  dishes^  it  has  hitherto  had  no  such  effect  on  the  Itchen 
boats.  Of  late  years  too^  gentlemen  fond  of  racing  small  crafty  have 
built  boats  on  the  Itchen  models  and  these^  although  still  competing 
under  the  ''length  rule/'  do  not  grow  more  beamy  and  shallow^  but  on 
the  contrary  (owing  to  considerations  hereafter  to  be  referred  to)  show 
signs  of  becoming  less  broad  in  the  beam  and  deeper.  The  designs 
which  we  give  represent  these  modem  racing  craft  more  than  the 
fishing  boats^  but  in  a  general  way  the  hulls  of  both  fishing  and  racing 
Graft  agree  in  model. 

The  design  for  the  8Qft.  boat^  or  10-tonner  (Plate  XTX.),  was  made 
for  a  boat  of  27ft.  length  by  Mr.  Shergold^  a  well-known  draughtsman 
of  Southampton^  to  compete  in  the  27ft.  class  of  which  Bayonette  is  such 
an  ornament^  but  was  not  built  from.  The  design  has  not  been  altered 
in  any  way^  but  a  scale  was  made  to  correspond  with  a  length  on  deck 
of  soft.  4in.  This  gave  a  beam  of  9ft.  6in.  and  a  tonnage  of  9H  tons^ 
or  practically  10  tons. 

The  Bayonette^  we  might  here  say^  was  lengthened  in  the  spring  of 
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1877,  and  is  now  29ft.  9in.  long  on  deck,  but  her  beam  is  only  wliat  it  was 
when  her  length  was  27ft.,  that  is  9ft.  The  30ft.  design  we  give,  has  thus 
Gin.  advantage  in  beam,  7in.  in  length,  and  is  exactly  1  ton  larger.  There 
is  no  doubt  that  6in.  of  beam  is  a  very  great  advantage,  so  &r  as  these 
boats  are  concerned,  when  they  compete  generally  by  length ;  so  also  in 
sailing  under  the  Y.B.A.  rule,  in  the  case  of  two  boats  of  such  proportions 
as  29'7  X  9  and  30*3  x  9*5,  we  should  expect  to  find  the  6in.  excess  beam 
of  more  value  than  the  time  for  1  ton  that  would  have  to  be  conceded. 
However,  the  Bayonette  is  wonderfully  stiff  under  canvas,  and  indeed  would 
very  well  bear  more.  She  has  1ft.  less  length  of  mast,  1ft.  less  boom,  and 
9in.  less  gaff  than  given  in  the  table;  she  has  8cwt.*  less  weight  of  lead 
keel;  but  her  total  weight  of  ballast  corresponds  with  that  given  in  the  table. 

The  Bayonette  has  very  &irly  figured  in  the  10-tons  class,  and  in 
a  good  breeze  is  a  match  for  most  of  the  10-tonners  to  windward,  but  iaHs 
in  running  and  reaching,  as  an  ordinary  10-tonner  has  about  9ft.  more 
length.  30ft.  is  now  the  fashionable  length  for  a  5-tonner,  and  when  a 
10-tonner  has  only  30ft.  in  length,  it  may  be  assumed  that  there  is  a 
wide  difference  in  the  proportion  of  breadth  to  length,  and  that  con- 
sequently the  results  of  encounters  on  different  points  of  sailing  between 
a  10-tonner  like  Bayonette,  30ft.  long,  and  one  like  Florence,  39ft.  9in. 
long,  would  very  much  vary.  For  instance,  in  a  match  of  the  Prince 
of  Wales  Yacht  Club,  sailed  in  June,  1877,  in  a  good  strong  breeze, 
between  Bayonette  (9-tons),  Lily  (10-tons),  Mildred  (10-tons),  Zephyr 
(10-tons),  Alouette  (5-tons);  the  Bayonette  was  the  absolutely  last 
reaching'  down  the  river  to  Southend ;  being  12  minutes  astern  of  Lily, 
which  was  leading.  In  the  thrash  back,  with  housed  topmast,  Bayonette 
passed  all  but  Lily,  and  gained  4  minutes  on  that  craft.  This  probably 
may  be  taken  as  a  good  example  of  what  a  boat  like  Bayonette  can  do,t 
and  it  is  evident  that  what  she  loses  in  running  and  reaching,  cannot 
be  made  up  by  what  she  might  gain  in  beating,  if  her  competitors 
happened  to  be  any  of  the  crack  10-tonners.  Whether  an  addition  of 
Gin.  to  the  beam,  such  as  given  in  the  design  now  published,  would 
improve  such  craft  so  as  to  enable  them  to  compete  successfully  with  the 
best  of  the  10-tonners  is  an  open  question,  but  at  any  rate,  the  extra  9ft.  of 
length  will  always  keep  a  good  10-tonner  ahead  when  sailing  off  the  wind. 

Of  course  for  sailing  in  the  30ft.  class,  the  6in.  extra  beam  is  certain 
to  tell,  supposing  all  other  things  to  be  equal. 

*  The  lead  shown  in  the  80ft  design  might  be  rednoed  in  length  aft  by  4it,  if  tilie  boat  were 
intended  more  for  omising  than  racing. 

t  It  alsoy^we  believe,  bears  ont  the  experience  on  the  Mersey  when  the  Wonderful  sailed 
against  the  10-tooners  there. 
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It  will  be  noted  that  the  length  of  the  design  given  in  the  table  is 
80ft.  4in. ;  the  odd  inches  would  disqualify  the  boat  for  the  30ft.  class, 
and  in  building  it  would  be  necessary  to  bring  the  stempost  upright  from 
the  keelj  so  that  the  length  on  the  deck  line  did  not  exceed  the  30ft.  limit. 

The  30ft.  design  and  the  27ft.  design  being  identical,  we  need  make  no 
remark  about  it,  further  than  say  that  Mr.  Shergold  in  making  it  was  fully 
impressed  with  the  desire  that  she  was  to  beat  the  whole  27ft.  class. 

The  25ft.  (Plate  XX.)  boat  was  designed  by  Mr.  Shergold  for  Mr.  Fay, 
who  successfully  raced  her  under  the  name  of  Salus ;  she  was  bought  in 
1871  by  Mr.  Beavor  Webb,  who  re-named  her  Israfel.  She  won  ten  prizes 
out  of  twelve  starts  whilst  in  Mr.  Webb's  hands,  and  he  sold  her  to  Mr.  H. 
Little,  who  has  raced  her  with  varied  success,  under  the  name  of  Wild 
Bose,  in  the  25ft.  class.'*' 

The  21ft.  (Plate  XXI.)  design  represents  that  of  the  Centipede,  the 
most  successful  fishing  boat  ever  turned  out  by  Mr.  D.  Hatcher.  In  the 
drawing,  the  design  is  represented  as  for  a  boat  of  22ft.  Sin.  length,  but 
all  the  sections  are  exactly  as  they  were  in  the  21ft.  boat,  the  spacing 
between  the  sections  only  having  been  increased,  so  as  to  bring  the  length 
up  to  that  necessary  to  make  5  tons  with  the  same  8ft.  beam.  The  water- 
linesj  with  the  extra  spacing  as  shown,  certainly  look  very  much  better, 
even  than  they  did  in  the  21ft.  design,  and  no  doubt  a  boat  of  the  extra 
length  would  be  a  very  fast  and  capable  craft;  and,  moreover,  would  be 
eligible  for  the  23ft.  class.  The  Centipede,  we  might  say,  had  very  much 
less  weight  in  her  iron  keel  than  given  in  the  table,  and  the  siding  of 
her  wood  keel  was  less :  the  siding  of  the  keel  has  been  increased  solely 
with  the  object  of  getting  more  lead  underneath  it. 

The  Itchen  boats  are  always  carvel  built,  and  are  usually  decked 
forward^  with  a  stem  sheet  aft,  and  are  open  amidships  with  a  water  way 
and  coaming  round.  The  floor  construction  is  variously  contrived,  but  the 
most  approved  plans  are  those  shown  in  the  designs  for  the  30ft.  and  23ft. 
boat  respectively  (Plates  XIX.  and  XXI.)  In  the  30ft.  design,  a  hogging 
piecej  or  keelson,  of  wood,  iron,  or  lead,  is  worked  upon  top,  the  main  keel 
of  about  half  the  siding  of  the  latter.  A  sectional  view  of  this  construction 
is  shown  at  midship  section.  It  will  be  seen  that  the  heels  of  the  timbers 
rest  on  the  top  of  the  main  keel,  and  are  spiked  to  the  keelson.  The  whole 
is  seonred  by  iron  floor  knees,  bolted  as  through  frame  and  plank.  Aft  a 
stepping  line  to  take  the  heels  of  the  timbers  has  to  be  cut  in  the  dead 
wood;  in  the  middle  length,  the  top  of  the  main  keel  as  shown,  forms 
the  stepping  line.    The  spaces  between  the  plank  floor  and  keelson  are 

•  Afl  reoenily  m  September,  1879,  she  oompeted  Bnooegafn]]/  on  SonihAmpton  Water  againBt 
i)l  the  aguk  lidhen  boats. 
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■filled  with  concrete  made  with  cement  and  boiler  punchings,  or  cement 
and  lead  shot.     This  is  smoothed  off  level  with  the  top  of  keelson. 

In  the  21ft.  design  (Plate  XXI.),  no  keelson  is  worked.  A  stepping 
line  is  set  off  on  the  keel  and  dead  woods,  as  shown  by  s.  At  each 
station  for  a  frame,  a  joggle  is  cut  in  the  keel  and  dead  wood,  b  b,  for 
the  heel  of  the  frame  to  be  step-butted  in,  as  at  a,  a,  a.  A  sectional 
view  of  this  fitting  is  shown  by  A.  The  heels  of  the  frames  are  bolted 
through  the  keel,  and  the  whole  is  secured  by  iron  floor  knees  (see 
Pig.  21,  page  101.)  This  plan  is  to  be  preferred,  unless  the  keelson  is  of 
metal,  on  account  of  it  having  an  advantage  for  ballasting.  Any  spaces  left 
between  the  sides  of  the  keel  and  the  plank  should  be  filled  with  concrete, 
made  as  before  described.  The  rabbet  (r)  will  be  cut  as  shown,  and  the 
garboard  strake  should  be  fastened  with  as  long  spikes  as  practicable. 

All  the  Itehen  boats  have,  we  believe,  what  are  known  as  "  raking 
midship  sections ;  '^  that  is,  the  broadest  width  of  each  succeeding  water- 
line  is  progressively  farther  forward,  from  the  load  water-line  downwards. 
This  peculiarity  is  most  apparent  in  the  Centipede.  It  will  be  seen 
that  her  greatest  beam  on  the  L.W.L.  is  very  far  aft  of  the  greatest 
breadth  of  the  lower  water-line.  The  introduction  of  lead  keels  and  the 
reduction  in  the  proportion  of  beam  to  length,  will  perhaps  cause  the 
rake  given  to  the  midship  section  to  be  somewhat  modified  in  future, 
and  its  advantage  under  any  conditions  is  at  least  a  debateable  point. 

With  regard  to  the  proportion  of  beam  to  length  there  is  evidence 
that  the  proportion  is  gradually  getting  lessj  there  is  no  doubt  that  the' 
lead  keels  and  lead  ballast  are  the  cause  of  this,  perhaps  assisted  by  an 
apprehension  that  at  some  time  or  the  other  the  boats  will  have  to 
compete  under  the  ''  tonnage  ^'  rule.  However,  the  fishermen  still 
patronise  beam,  without  any  such  apprehensions,  and  one  of  the  most 
successful  boats  in  their  class  has  9ft.  breadth  to  21ft.  length.* 

Until  the  last  four  or  five  years  an  Itehen  boat  was  never  seen  with 
a  counter ;  now  counters  are  becoming  common,  but,  as  the  regular  Itehen 
boats  are  square  stemed,  we  have   so  represented  them  in   the  designs. 

*  There  is  not  mnoh  donbt  that  a  hesTj  lead  keel  (and  a  little  leas  beam  if  thought  desirable) 
is  safer  than  so  very  mnoh  beam  and  very  little  ontside  weight.  The  fishing  boats,  as  a  mle,  haye 
very  little  siding  to  their  keels,  and  the  weight  of  iron  that  can  be  got  underneath  is  consequently 
very  small.  It  is  generally  thought,  however,  among  the  fishermen,  that  a  foot  or  so  extra  beam 
will  more  than  compensate  for  the  absence  of  a  ton  or  so  weight  on  the  keeL  There  is  a  very 
great  mistake  about  this,  and  the  beamiest  of  the  Itehen  boats,  as  they  are  necessarily  the 
shallowest,  and  have,  moreover,  little  or  no  weight  outside  and  loose  ballast  inside,  are  by  far 
the  most  unsafe,  as,  although  very  stiff  at  first,  they  lose  their  righting  power  as  they  get  near 
their  beam  ends  (see  the  chapter  on  "  Stability.")  Only  recently  one  of  the  beamiest  of  the  Itehen 
boats  (19ft.  by  9ft.)  was  capsized  in  a  squall  through  the  loose  ballast  shifting,  and  a  beamy  Itohen 
boat  with  no  great  weight  on  her  keel  requires  as  much  looking  after  in  a  squall  as  a  Una. 

z  2 
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A  counter  would  of  course  give  them  a  more  finished  appearance,  and 
would  help  hold  the  boats  a  little  if  much  pressed.  They  however  make 
very  little  back  water  wash  off  the  lee  quarter,  as  the  transom  is  so 
high  set.  With  a  counter,  the  buttock  lines  would  be  dropped  a  little 
at  the  transom,  according  to  the  length  of  overhang.  The  transom 
would  have  to  be  a  little  wider,  too,  as  otherwise  the  counter  would  be 
very  narrow  at  the  arch  board. 

In  rig  the  Itchen  boats  have  undergone  very  marked  changes.  A 
quarter  of  a  century  ago  a  bowsprit  or  a  bumpkin  was  quite  an 
innovation;  the  common  rig  being  foresail  with  tack  fast  to  stem  head, 
and  sheet  working  on  a  horse ;  mainsail  without  boom,  with  sheet 
working  on  a  horse,  and  very  frequently  a  mizen  was  added.  The  mast 
was  long,  and  the  gaff  short,  and  the  rig  was  generally  commended 
because  all  the  sail  was  in  board.  However,  it  would  seem  that  the 
boats  were  lacking  in  head  canvas,  as  '^  bumpkins "  were  introduced 
somewhere  about  1851.  In  1852,  the  best  boats  had  what  was  then 
considered  sharp  bows,  v/ith  a  full  midship  section,  a  hollow  floor,  and 
square  stem :  the  dimensions  for  a  single  -handed  boat  were,  length 
18ft.  6in.,  breadth  7ft.  8in.,  height  out  of  water  1ft.  9in.  The  stem 
and  stempost  were  perpendicular,  the  fore  foot  being  only  slightly 
rounded  off.  Some  of  them  had  cast  iron  keels  weighing  from  2cwt.  to 
Scwt.  The  foresail  was  set  on  a  bumpkin  instead  of  at  the  stem  head 
as  formerly.  The  dimensions  for  the  sails  of  a  boat  of  the  length  given 
were  :  hoist  of  mainsail  17ft.  6in. ;  boom  13ft.;  gaff  10ft.;  bumpkin 
8ft.  6in. ;   a  bowsprit  is  also  carried. 

Excepting  the  length  of  boom  and  gaff,  these  dimensions  are  pretty 
much  the  same  as  would  be  given  to  a  similar  craft  at  the  present 
tdme;  in  &ct  the  long  mast  is  retained,  and  the  boom  and  gaff  is  very 
much  increased  in  length. 

All  the  Itchen  boats  still  have  the  bumpkin,*  which  is  a  small  iron 
bar  (see  A,  Plate  XXII.)  fitted  to  the  stem  head  as  shown  at  d;  the 
bumpkin  has  an  iron  stay  {a)  welded  to  it,  and  bolted  to  the  stem  at  k. 
The  forestay  is  set  up  to  the  bumpkin  by  a  lanyard  as  shown  at  m. 
The  boats  have  two  shrouds  a-side,  a  pendant  and  runner,  topping  lift, 
topmasts,  backstays,  preventers,  and  all  the  rest  of  the  usual  yacht 
geafj  including,  of  course,  purchases. 

The  dimensions  for  the  sails  given  are  large,  and  intended  for  a 
racing  outfit.  For  a  ''  fisherman's  "  outfit  the  mast  would  be  reduced  in 
length  about  one-ninth,  and  the  boom  and  gaff  about  one-seventh.     Com- 

•  The  Bayonette  we  believe  !■  the  onlj  boat  witlioiit  one,  and  hen  was  onlj  diaoarded  when 
dM  wae  kngihened  In  1877, 
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pared  hy  len^h  and  breadth  of  water-line,  the  sail  areas  are  about  equal  to 
those  of  the  Windermere  yachts,  bnt  probably  one  of  the  latter  wotdd  be 
more  than  a  matoh  for  any  boat  on  Sonthampton  Water. 


1 

3 

3 

4 

- 

s 

« 

7 

HaiBlifai  mb0T«  L.WX.  to  top 

ft.  in. 

8  10 

2    S 

i    0 
1    5 
«10i 
1     4i 
1     H 

I? 

0  10 
0   s 
0    11 

ft.  in. 
S    5 
8    4 

a  11 

2  Hi 
2    9i 
a   4 
1    8* 
1     li 

0  at 

a  in. 

8    1 
8    7 

8  11 

5  3 

4    1* 

3  11 

m 

1    s 
Dili 

ft.  in. 
3  10 

3  7 

4  51 

4    8 
4    S 
4  10J 

4    7 

nil 

1     01 

ft.  in. 

a  s 

3  7 

4  6 
4    H 

4  Ot 

5  OJ 
4    B 

4    0 

a   0 

ft.  in. 

a  9 

8    7 

ii\ 

3  Hi 

a  11 

1  lOi 
1     0 

ft.  in. 

a  8 

3  4 

4  8 

4    7 
4    6 

4  a 

3    41 

5  1' 

0    8 

ft.  in. 
a    8i 

2  6 

3  9 

sTii 

a   Si 

0    8 

ain. 

a  91 

Dqitlu  bdow  L.W.L.  to  itop- 
piiWlina 

Dtpthi  bdow  L.W.L.  to  tmdar- 
ddaofkMl 

Half.btMdtlia  ml  nmnto 

Hrit-te«^th«  on  L.W.L.  

H^-bnadth.  on  di*«aiul(>... 
a«U-btMdUia  on  diagonal  d... 
mif-bnitdtha  on  diagonaa  / . . . 
Odf.bTMdthi  on  diagonal  k... 
mif.br«adth>  on  diagonal  m... 
HaU-biMdthi  on  diagonal  n... 
HaU-bieadtlu  on  diagoiul , ... 

a  9i 

2  101 

0  u 
0    H 

No.  1  aeotioD  ia  Sft.  from  tha  exbema  (or*  «id«  of  itom.  All  the  other  leotiona  an  8ft.  llin. 
^Ht,  bnt  tha  aft  dde  of  the  tranaom  ia  only  Sft  lOin.  abaft  So.  1  iBotion.  Tht  midah^  Motion 
ia  mldwaj  between  No.  4  and  No.  S  aaotioD. 

Tha  mter  linaa  are  1ft.  l^in.  qwii. 

Diagonal  a  !■  atrnok  Sft.  abora  tha  L.W.L.,  and  at  a  1  and  a  2  onti 
Ut  Sin.  abora  tha  L.WX. 

Diagonal  d  ia  (tmok  2ft.  6fn.  abor*  tha  L.W.L. 

IMagonal/laitTiLaklft.  lOin.  abore  tha  L.W  Ji. 

Di««oBal  ft  U  atnok  llitak  alwn  Uw  LWX. 


Mt 


TadU  mmi  Boat  SaHiag. 


X^^gam^  «,«l»labds2,  kffi.  Urn. 

All  tbt  ItfilUfHMisitt  an;  iPi<fcoitf  Urn  piaok ;  tiat  in 
fdankiib. 

n»  l«»d  ibnel  vil  tie  Sraft.  Oiz.  kng.  Me.  dM|*  M  iti  fiBt  e&d,  1&  Sm. 
Act  bn*dti)  «tf  ikgt  iwfil  cs.  tbf;  ifif*  wi  sut  Uut  And  vi£  be 
U«a<dCii  «f  tM  iuk6«r  nidti,  Mil 

XjiTUKG»JT  TAlJlJC  P<>K  t7rz.  BOAT  (Bb  Flazb 


AXX»  Fi*-  FT.^ 


9p.«rSMCM»    12S4«S€7  S' 

fLi&.ftin.fL2iL£Lm.l!L2iLl!Lm.fLiiL.fLiE.ft.ii;. 

•b9v«L.WX.   a(     t    H  t    H   t    €     2^X4$24     24t2     € 

DipIlM  Ukm  L.WX.  w  flttft- 

tlt^ttttttttt*i%       — 

«l«w»4kMl     a7—        —        —         —        —         —        —      »lf» 

tftfrnovafe ia27a€4040i40S10S4     2S 

4ibL.wXu 0  »    1  111  s   li  3   »t  4   0    s  11:  s   e      —       — 

<«4mc<«»1«  .'  13     2    7i37i41i43     42t41     3«     2«t 
BaJChmOtlm  im  ^k^vna^  d    .13     2    7i3^44     4«i4$i4    1i34t32 

Hair  UwHIn  <•  dkr*«J  /..,  11|2HS^S41      4    2^42     39     2l»tl4 

UtM4mmmm  <m  ^ifwiJ  it  ..  0  Hi   2    1^   2  Hi   3    H   3    ^t   3    €     3    «     2    «     S     C*a 

MiOMwim^IIm  <«  diarml  » ..  08il7232     7i2    7i2722     13     flf 

tfaiUmUtiM  OS  diiic^Aai  ft.  .  04)10     16     lSil»     16     13     OTfCtlf 

UM^Lhnm^Amim^iM^voMlB.,.  0    li   0    6     0    »i   0  11     0  Hi   0  10|   0    7t   0    3i    «    1^ 


Con  side  of 

is   OB^Jftb. 


All  tiw 
Ko.7 


the 


Vo.  1  Metios  i«  2ft  8ia.  from  Um 
fit  te.  H>Mi,  b«t  tib*  alt  vide  of 
WitfoB  ia  nl4waf  l;»atva»  Vo,  4  and  Vo.  6 

Tha  watarlhiat  afa  1ft  afiaft, 

DiafOMl  a  ia  alradc  2ft  $iis.  abora  tiba  L.  WX^  and  a4  a  1  and  a  2 

f  f  1^  ^HiB'  aAk^*  tJba  LuW.Lu 

Pfafonal  4  ia  atra«k  2ft  2iiii.  abora  Oia  LuW.L. 

DiafOMl  /  ia  aftradi  1ft  7Hil  abora  tiba  luWXu 

Piafonal  k  i»  atradk  9in,  abora  tJba  L. W.Iu 

Piafonal  m,  ai  m  1  and  m  2,  ia  2ft  7in.  from  tba  middla  vartteal  lina  o. 

DiafOMl «,  ai  «  1  and  n  2,  ia  Sffc.  6ia.  from  tha  anddla  Tvtical  liaa  o. 

Dfafonal  #,  ai  «  1  and  «  2,  fa  1ft  lis.  from  tha  middla  vartieal  Una  o. 

All  tba  half'braadtha  ara  wilhaut  tba  plank,  but  tba  drawing  niipica«ti  the  boat 

Tba  laad  fcaal  will  ba  21ft.  long,  8iiL  daap  atiU  fore  and,  lftlin.attba  midship  aaeiioii, 
lit  ai  Mo,  7  aastloDf  aad  9iii.  at  its  after  and ;  breadth,  6iiL  amidships,  S^in.  forward, 
OS  ita  «pp«r  sida  i  breadth  on  ita  mdar  side,  3Hb-  aU  tbroogfa. 

LATING-OFF  TABLE  FOB  25rT.  BOAT  (8n  Platb  XX.). 


aft 


Mo.  of  Saetloii 


Eaiffata  to  top  of  timbers  abore  L.  W.L. 
Daoths  below  L.W.L.  to  rabbet  line... 

Kaif-brsadths  at  gunwale 

Half'braadths  on  L.W.L 

Half-breadths  on  diagonal  ik 

Half'braadtfas  on  dUgonal  m 

Half-breadths  on  diagonal  n 

Half'braadths  on  diagonal  a 


ft  in. 

3  2 

1  6 

1  8i 

0  6 

1  2i 
1  04 
0  84 
0  If 


ft  in. 

2  10 

2  9 

2  11 

1  11 

2  104 
2  74 
1  11 
0  10 


3 


ft  in. 

2  74 
8  1 
8  9 
8  8 

3  114 
8  Si 
2  10 
1  84 


Trm. 


ft  in. '  ft  in. '  ft  in.  ft  in.  |  ft  in. 


2     H    2    44 
8     24:8     2 


4 
4 
4 
4 
3 
1 


Oi 

0 

6 

44 

84 

64 


4    04 
8  11 

4  54 

4  3 

3  0 

1  84 


2    44   2  54   2     7 

2  10    1 1  8    ■     — 

3  84  is  0     2    5 

2  104  jo  9i   0     li 

3  Hi   3  1    |2    6 


3     6 
2     2f 
0    8 


2    44 

1     1 

0     li 


1    9 
0    54 
0    1 


*  This  design  is  the  same  as  the  80ft.  4in.  design,  the  soale  onlj  baring  been  altered. 
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No.  1  section  is  2fi.  from  tlia  extreme  fore  side  of  stem ;  all  the  other  seotionB  are  8ft.  6in. 
apart,  bnt  the  transom  is  (at  the  deck)  2ft.  from  No.  7  section. 

The  water-lines  are  1ft.  apart. 

Diagonal  k  is  stmok  2ft.  6in.  above  the  L.W.L.,  and  at  Is  1  and  h  2  cuts  the  side  perpen- 
dionlars  p  p  11  ^in.  above  the  L.W.L. 

Diagonal  m  is  stmok  1ft  9in.  above  the  L.W.L.,  and  at  m  1  and  m  2  outs  the  side 
perpendioi^^ars  p  p  6|in.  below  the  L.WX. 

Diagonal  n  is  stmok  7iin.  above  the  L.W.L.,  and  at  n  1  and  n  2  outs  the  side  perpendicnlars 
p  p  at  2ft  below  the  L.W.L. 

Diagonal  x  is  stmok  1ft.  below  the  L.W.L.,  and  at «  1  and  «  2  is  3ft.  4in.  from  the  middle 
vertical  line  of  the  body  plan. 

All  the  half.breadths  are  without  the  plank  jnst  as  the  others  are,  in  readiness  for  setting  oif 
in  the  monld  loft ;  bnt  the  design  is  shown  with  the  plank  on.  The  design  also  shows  a  keel  of 
onlj  Sin.  siding  amidships,  instead  of  the  thickness  we  have  given  in  the  table. 

LATING-OFF  TABLE  FOB  22rr.  8ik.  BOAT  (Sn  Flats  XXI.). 


No.  of  Section 

Heights  to  top  of  timbers 
above  L.W.lI  

Depths  below  L.W.L.  to 
stepping  line  (s) 

Half.breadths  at  gunwale ... 

Half.breadths  on  L.W.L.  ... 

Half.breadths  on  2nd  W.L... 

Half.breadths  on  diagonal  i . 

Half-breadths  on  diagonal  h . 

Half -breadths  on  diagonal  m 

Half.breadths  on  diagonal  n. 

Half-breadths  on  diagonal  w. 


ft  in. 
2    6f 


1 
1 
0 
0 
1 
1 
1 
0 
0 


8 
6i 

3i 

n 

2i 

9 

2i 


2 


ft  in. 
2    5 


2 
2 
1 
0 
2 
2 
2 
1 


Ok 

6* 
8 

9 

5 
Ok 

4J 
6i 


8 


ft*  in.  ft  in. 


2    8 


U 
2k 

ej 

4i 
2 

8J 
11 
10 


2     U 


2 
3 
3 
1 
3 
3 
3 
2 


2 

6i 
8i 

10 

lOi 

9i 

2k 
8 

Ok 


ft  in. 
2    Ok 


2 
8 
8 
2 

4 
4 
8 
2 


3 

Sk 
8 

U 
2 

U 

u 


6 


ft  in. 
1  lU 


2 
3 
3 
2 

4 
4 
3 
2 


8i 
9 
9 
0 

2k 
2 

6J 

4 
04 


ft.  in. 
1  11 


2 
8 
3 
1 

4 
4 
3 
2 


8 

8i 

1 
oi 

U 
9J 


8 


ft  in. 
1  lU 


2 
3 
8 
0 
3 
3 
2 
1 


1 
51 

Oi 

H 

10 

8 

11 

Sk 
64 


9 


ft  in. 

1  Hi 


8 
2 

8J 
3 
54 
14 
2  24 
1  1 
0    34 


10 


ft  in. 

2  04 

0  6f 

2  9 

0  84 

0  1 
2  104 
2  Si 

1  3 
0  4 


Trm. 


ft  in. 
2     1 


2     $k 

0  1 

2    7 

1  104 
0  10 
0     1* 


No.  1  section  is  2ft  4in.  from  the  extreme  fore  side  of  the  stem.  AH  the  other  sections  are 
2ft  2in.  apart,  bnt  the  aft  side  of  transom  is  only  lOin.  from  No.  10  section. 

The  water.Unes  are  1ft.  apart. 

Diagonal  i  is  struck  2ft  Sin.  above  the  L.W.L.,  and  at  i  1  and  %  2  cuts  the  perpendicnlars  pp 
lOin.  above  the  L.W.L. 

Diagonal  h  is  strack  1ft  lOin.  above  the  L.W.L. 

Diagonal  m  is  stmck  1ft.  l^in.  above  the  L.W.L. 

Diagonal  n  is  stmck  3in.  above  the  L.W.L.,  and  at  n  1  and  n  2  is  2ft  lOin.  from  the  middle 
vertical  line  o,  and  1ft  7in.  below  the  L.W.L. 

Diagonal  x  is  stmck  at  the  2nd  water-line,  and  at  e  1  and  <b  2  is  1ft.  3in.  out  from  the  middle 
vertical  line  o,  and  1ft.  94in.  below  the  L.W.L. 

The  side  perpendicnlars  p  p  are  8ft.  llin.  ont  from  the  middle  vertical  Une. 

All  the  half -breadths  are  without  the  plank,  and  the  boat  is  represented  in  the  drawing 
without  the  plank. 

Depth  of  lead  keel  at  its  fore  end,  7in. ;  at  its  amidships,  84in. ;  at  its  aft  end,  54in. 

Width  (siding)  of  lead  keel  at  its  fore  end,  2|in. ;  at  its  amidships,  54in. ;  at  its  aft  end,  4in. 

Length  of  lead  keel,  14ft. 

21pt.  boat. 

For  the  21ft.  boat  the  same  laying-off  tables  will  be  used,  the  sections 
being  identical  with  those  of  the  22ft.  Sin.  boat.  The  spacing  between  the 
sections  is,  however,  less. 

No.  1  section  is  2ft.  2in.  from  the  extreme  fore  side  of  the  stem;  all 
the  other  sections  are  2ft.  apart,  but  the  transom  is  only  lOin.  abaft 
No.  10  section. 
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soAinTJNas. 


Siding  ol  item  

Biding  of  stempoflt  

Siding  of  keel  amidBhipi 

Siding  of  keel  fore  end    

Siding  of  keel  aft  end 

Moulding  (depth)  of  keel 

Siding  of  timbers 

Boomandipaoe  , 

ndokneM  (tf  plank*     

Tfciokneee  of  gwboMd  ttrake 

Thiokneae  of  top  itrake  

TUbkneea  of  oliunp  

TUokneM  of  tnuuBom  , 

Breadth  of  rodder    


80ft 


8iin. 

4in. 

7in. 
8iin. 

4in. 

7in. 

2xn. 
Iftllin. 

lin. 

liin. 

liin. 

liin. 

2|in. 

8ft. 


27ft. 


8in. 
8iin 

6in. 

8in. 
8iin. 
6iin. 

2in. 
1ft  9in. 

lin. 
liin. 
liin. 
liin. 
2iin. 
2ft  9in. 


25ft 


8in. 
8iin. 

6in. 

Sin. 
Siin. 

6in. 

liin. 

ia9in. 

lin. 
liin. 
liin. 
liin. 

2in. 
2ft  6in. 


28ft 


2|in. 
8iin. 
5iin. 
2|in. 
Siin. 
5iin. 
liin. 
1ft  lin. 
iin.« 

lin. 

lin. 
liin. 

2in. 
2ft  Sin. 


21ft 


2iin. 

Sin. 

5in. 

2iin. 

Sin. 

5in. 

liin. 

1ft 

iin.« 

lin. 

lin. 

liin. 

2in. 

2ft 


•  An  iniih  atrake  aa  »  wale  ihonld  be  worked  abore  the  water-line  at  the  broadest  part 
of  tliaboftt;  this  win  make  the  boat  the  required  width. 

DIMENSIONS,  Aa 


Length,  fore  aide  of  stem  to  aft  side 
transom  on  deck   

Breadth  (monlded)    

Breadth  witti  plaak  on 

Draaght  of  water,  estareme 

IXspliMMment    

IMsplaoemsnt  per  indiof  immersion 
atKWJ..  

Wdi^  of  ballast  inside 

Wdght  of  lead  keel 

Tonnage  TJtA. 


80ft  4faL. 
Oft  4in. 
9ft  6in. 
5ft  4in. 
9tons 

9owt. 

Si  tons 

2tons8owt 

m 


27ft 

8ft4faL 

8ft  6ln« 

4ftl0in. 

6*5  tons 

7owt 

2itons 

ltonl6ewt 


25ft 
8ft  7in. 
8ft  Oin. 
4ft  lin. 
5'8tons 

6owt 
2  tons 
litons 

Hi 


22ft  Sin. 
7ft  lOin. 

8ft 
8ft4iin. 
8*8  tons 

5iowt 

litons 

Iton 

Hi 


21ft 
7ft  lOin. 

8ft 
8ft4iin. 
8*5  tons 

4fowt 
liion 
ISowt 


SPABS  AND  SAIL& 


80ft 

27ft 

25ft 

28ft 

21ft 

Centre  of  mast  from  fore  side  of  stem  on  dedk ... 
Ijifngfcli  ^  niAi|i^y  4t4fk  to  hounds 

ft  in. 
11    6 
25    0 
27    6 
20    6 
2    6 

16  0 
20    6 

24  0 
18    0 

27  6 

28  0 
89    0 

27  0 
20    2 
41    2 
82    9 
14    6 

25  0 

28  0 

17  0 
86    0 
24    0 

ft  in. 
10    9 
22    6 
26    0 

18  6 
2    4 

14    6 

19  6 
28    0 

17  0 
25    0 

20  0 
86    0 
25    9 
19    0 
88    0 
81    0 

18  0 
28    0 

21  0 
16    0 
88    0 

22  0 

ft  in. 

9    9 

21     6 

24    4 

17  9 
2    0 

12    6 

18  0 

21  0 

16  0 

28  0 

19  8 
84    0 
24    0 

17  6 
36    0 

29  0 
11     6 

22  0 

20  0 
15    0 
80    6 

21  9 

a  in. 
8    8 

19  6 
21    9 

16  8 
1     9 

12    0 

17  0 

20  0 
15    0 

21  0 

17  9 

81  0 
21    4 
15    8 

82  0 
27    0 

0    0 
21    0 

18  0 
14    0 
27    0 
20    0 

ft  in. 

8    2 

18    9 

Length  of  msinboom  extreme 

19    8 

Length  of  msin  gaff  extreme  - 

14    8 
1    8 

Length  of  bowq^t  oatside 

11     6 

Length  of  ibpmast  fld  to  she«?e 

16    0 

'^■gt^  HTtopeafl  yard 

18    0 

Length  of  topsail  yard 

14    0 

Length  of  spinnaker  boom* 

19    0 

Lnlf  of  mainsail ...  , 

16    6 

Leeoh  of  mainsail 

29    6 

V^ot  of  iDfiinsfiil 

18  10 

Head  of  mainsail ............. 

14    0 

TB4k  to  peak  earing 

SO    0 

Cnew  to  weaither  earing  (throat) 

24    0 

Tmrt  tif  f ornsalT .7... .'. 

9    0 

Luff  of  foresail 

17    6 

Leech  of  foresail    

15    6 

jTOOB  of  Jlby ••.••• 

18    0 

MiB^F  of  no  •.••.•*•••••. 

24    0 

Leeohof  Jib  

17    0 

*  As  thsj  oaJj  haTe  one  spinnaker,  it  has  to  be  set  on  tiie  bowsprit  oooasionally ;  henoe 
IngA  of  the  spinnaker  boom  is  vsnaOj  about  the  length  from  the  meet  to  the  bowsprit  end. 
t  Ynit »  reef  down  tiie  boats  are  freeneBtlly  sailed  wttiiont »  ]ib,  tiie  bowsprit  being 


tiie 
fai 


ITCHEN   BOAT. 
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Until  within  the  last  tliree  years^  the  boats  of  this  class  sailing  in 
the  local  match  for  pnnts  ISft.  long^  were  little  better  than  ordinary 
rowing  skiffs  rigged  with  a  foresail  on  a  short  bumpkin,  and  a  sprit 
mainsail  without  a  boom.  Now  that  a  club  has  been  formed  at  Northam, 
giving  prizes  for  boats  of  the  above  length,  very  great  improvements  have 
been  made,  not  only  in  the  shape  of  the  punts,  but  in  their  sail  plan.  They 
are  all  of  the  same  length,  viz. :  ISft.,  hence  no  time  allowance  is  required, 
and  have  for  such  little  craft  very  heavy  lead  keels,  some  being  S^cwt 


Fxa.  98. 

The  ballast  usually  consists  of  iron  pigs  with  slings  in  them,  as  shifting 
is  allowed;  however,  a  few  of  the  new  boats  have  shot  bags.  As  will 
be  seen  from  the  sail  plan,  they  have  a  long  mast  and  carry  a  sprit 
mainsail  with  a  boom,  this  sprit  is  very  long,  in  fact  much  longer  than 
the  boat;  they  have  a  bowsprit  on  which  they  set  their  foresail.  This 
bowsprit  is  made  long  enough  to  set  the  spinnaker  as  a  jib;  they  have 
a  small  boom  also  to  set  the  spinnaker  on  when  before  the  wind.  The 
pants  are  mostly  owned  by  foremen  of  the  various  building  yards,  ship- 
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miglLts,  and  maaters  of  racing  yachts.  The  natnber  of  races  for  such 
boata  in  Southampton  Water  tnnst  be  very  numerous,  as  the  two  most 
auccessfol  boats  in  1878,  viz.,  the  Laura,  owned  by  Mr.  Hatcher's 
foreman,  and  the  Tritonia,  owned  by  one  of  the  MesBrs  Payne,  flow 
some  fourteen  winning  coloora  each  at  the  end  of  the  season,  after  the 
fashion  of  racing  yachts. 

The  lead  keels,  also  the  pieces  of  false  wood  keel  fore  and  abaft 
this  lead,  are  put  on  with  nuts  and  screws,  and  can  easily  be  taken 
off,  leaving  the  boat  a  serviceable  punt  (see  Plate  XXIII.) 


The  rig  of  the  boats  is  shown  by  Fig.  98.  The  bobstay  is  a  single 
put  set  up  to  the  bowsprit  by  a  lanyard. 

The  halyards  are  worked  as  shown  by  Fig.  99.  In  A,  the  head  of 
the  foresail  is  shown  by  1 ;  the  standing  part  of  the  halyard  is  put  over 
the  mast  at  2.  The  ImnliTig  part  is  rove  through  a  cheek  block ;  see  3 
on  B,  which  is  the  mast  head  viewed  from  astern.  The  jib,  or 
spinnaker  halyards  are  similarly  fitted;  the  standing  part  is  at  4  in  A, 
the  hauling  part  is  rove  through  5  in  B.  The  main  halyard  is  fast  to 
a  mast  traveller  and  then  passes  over  a  sheave  in  the  mast  at  6  in  B. 

In  Ireland,  at  Kingstown  and  Queenstown,  a  sailing  boat  something 
like  the  Itcben  punt  is  in  use.  They  are  built  to  compete  in  a  class  not 
exceeding  I8ft.  in  length.  A  novel  feature  in  these  boats  is  that,  when 
not  racing,  they  hare  counters  screwed  on  to  their  transoms.  Counters 
are  not  allowed  whilst  they  are  racing. 


CHAPTER   XXIII 
CLYDE    SAILING   BOATS. 


Within  the  last  three  or  four  years,  open  boat  sailing  has  become  wonder- 
fully popular  on  the  Clyde,  and  this  is  hardly  to  be  wondered  at,  as  the 
Firth  offers  special  opportunities  for  this  capital  sport.  Snug  anchorages, 
fairly  smooth  water,  little  or  no  run  of  tide,  and  the  facilities  given 
by  the  railway  and  steamboat  companies  for  readily  getting  from  the 
city  to  the  coast,  induce  most  young  fellows  who  are  in  the  least  degree 
nautically  inclined  to  keep  a  boat  of  some  sort;  and  during  the  summer 
months,  in  the  bright  northern  evenings,  from  every  coast  village  may 
be  seen  a  fleet  of  little  vessels  flitting  along  the  shore  in  the  smooth 
water,  and  lying  over  to  the  land  wind,  which  in  good  weather,  rises  as 
the  son  sets.  Many  of  these  boats  are  racing  craft,  and  as  each  principal 
waterplace  has  its  local  lugsail  club,  there  is  no  lack  of  sport  on  the 
Saturday  afternoons,  there  being  always  one,  and  sometimes  two  or  three 
events  for  the  little  ships.  As  the  prizes  are  of  considerable  value,  and 
quite  worth  winning,*  the  class  of  boat  has  been  gradually  improved, 
and  while  three  years  ago  they  were  simply  ordinary  fishing  skiffs, 
ballasted  with  stone  or  sand  bags,  these  have  given  place  to  such 
powerful  craft  as  shown  in  the  drawing,  with  lead  keels,  spinnakers,  and 
all  the  modem  racing  paraphernalia. 

The  boats  are  divided  for  racing  purposes  into  throe  classes,  17ft., 
19ft.,  and  22ft.  The  drawing  shows  a  19ft.  boat  on  a  scale  of  iin.  =  lft., 
but  tables  of  offsets  and  proportional  scales  are  given,  so  that  it  can  be 
used  for  all  three  sizes;  there  are  also  a  few  15ft.  boats,  but  the  principal 
racing  is  among  the  larger  ones.  Prior  to  1878  the  only  dimension 
taken  into  account  was  length,  that  being  measured  over  all,  but  as  this 

•  The  prisee  of  one  19fL  boat,  tlio  Vanguard,  amoantod  in  1877  to  ^835,  v^liile  the  22ft.  boat, 
Thisbe,  netted  over  £45. 
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was  thought  Kkely  to  produce  a  fleet  of  '' Popophgas/'  the  ordinary 
Y.R.A.  rule  was  adopted  by  the  Western  and  Royal  Aquatic  Clubs,  the 
classes  being  now  fixed  at  1^,  2^,  and  8^  tons,  so  as  not  to  disclass  existing 
boats.  As  far  as  possible  time  allowances  are  discouraged,  and  no  new 
boats  are  given  time,  but  those  built  prior  to  1878  get  time  from  their 
larger  rivals  according  to  the  following  scale^  which  has  worked  fairly 
well  in  practice: 

For  17ft  boats,  12  seoondB  per  i  ton  per  knot. 
For  19ft  boats,  10        „  „  „ 

For  22ft  boats,    8 


»» 


fi 


» 


Excepting  one  or  two  of  the  earlier  boats,  all  are  built  with  square 
stems,  the  increased  power  got  by  this  form  apparently  making  up  for  the 
unavoidable  drag  aft,  while  the  over-all  measurement,  which  prevails  in 
most  of  the  clubs,  precludes  a  counter.  It  is  questionable,  however, 
whether  a  short  neat  counter  could  not  be  made  "  to  pay,''  at  least  in 
heavy  weather^  and  when  the  boats  are  necessarily  travelling  at  a  high 
speed ;  though  at  small  inclinations,  and  speeds  up  to  three  or  four  miles 
an  hour,  this  form  of  after  end  leaves  the  water  smoothly  enough,  the 
stem  board  being  then  fairly  out  of  water. 

An  idea  of  the  advance  made  in  the  building  of  these  craft  may  be 
gleaned  from  the  following  table  of  particulars  of  the  best  boats  of  their 
day: 


Date  of  bnflding    

Kameof  boat 

Bidlder  

Tiwgth    

Breadth  

Depth  from  top  of  gunwale  to  top  of 

keel 

Freeboard  

Draft  aft 

Draftforwacd    

Mast)  extreme  length  

xazd,  extreme  length    ...,, 

Weight  of  baUaet  inside 

Weight  of  ballast  on  keel    

Displacement  (about)   


1878. 

NSVA. 

M'Inistan. 


ft.  in. 

18    9 

5    7 


2 
1 
1 

1 


0 
8 

9 

4 


20    0 

19    0 

6owt 

none 

llowt 


1875. 
Lilt. 
Fife. 


ft  in. 
19    0 
5    8 


2 
1 
2 
1 


4 
5 
0 

4 


lOowt. 

none 

16owt. 


1877. 

Vanguabd. 

Paton. 


ft   in. 

19    0 

5    6 

2  8 

1  8 

2  8 
1  6 

21    0 

19    6 

17owt. 

none 

24owt 


1878. 

BuUdMig. 

Paton. 


ft.   in. 

19    0 

6    0 

8    8 

1  10 

2  4 


1 
21 


6 
0 


19    6 

20owt 

8c  wt 

Slowt. 


1879. 
Building, 


ft  in. 
22    0 
5    8 


1  9 
5  0 
8    0 

20ft  deck 

to  honnda. 

15ft.  gaff, 

19ft  boom. 

8owt 

40owt 

SOowt 


The  steady  increase  of  displacement  is  the  most  remarkable  feature 
in  this  table^  it  presenting  indeed  but  a  microoosmic  history  of  yacht- 
building  from  the  time  of  ''  America  "  to  ''  Vanessa/' 

The  boats  are  generally  entirely  open^  but  the  Largs  and  Western 
Olnbf  intend  allowing  a  deck  in  futuroj  while  one  or  two  olubf  even 
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now  permit  the  boat  to  be  covered  from  the  mast  forward^  the  space 
below  forzning  what  is  called  ''the  den,"  where  provisions,  &c.,  may 
be  kept  dry,  and  where  the  luxurious  owner  and  friends  sleep  when 
away  on  a  cruise,  covering  the  other  four  feet  of  their  bodies  with  a 
tarpaulin. 

There  being  no  inducement  (as  in  the  case  of  the  New  Brighton  boats) 
to  cut  down  free  board,  they  are  given  plenty  of  it,  some  as  much  as  24in. 
the  average,  as  may  be  seen  from  the  table,  being  about  22in.  for  a  19ft. 
boat,  which  is  not  found  too  much  for  the  heavy  sea  which  a  sou^-wester 
tumbles  up  between  Cumbrae  and  Porten  Cross.  Even  with  this  a  quantity 
of  water  gets  aboard,  and  employs  any  spare  hand  baling  besides  the  man 
at  the  pomp.  All  the  best  boats  are  fitted  with  large  pumps,  24in.  and 
Sin.  in  the  barrel ;  they  are  generally  on  the  aft  thwart  with  discharge  to 
both  sides,  or  through  the  bottom.  An  ingenious,  albeit  expensive  kind 
of  pump  has  been  adopted  in  one  or  two  instances ;  this  is  shown  in  the 
mid  section  and  general  plan  (Fig.  101,  and  Plate  XXY.) — the  barrel  is 
pivoted  at  the  foot  so  as  to  cant  over  to  either  side  of  the  boat,  the  pumper 
being  thus  able  to  sit  up  in  the  weather  bilge  while  at  work.  The 
discharge  of  this  pomp  was  through  the  lower  part  of  the  stem  board, 
possibly  after  the  idea  of  Buthven's  jet  propeller. 

Another  pump,  made,  and  we  believe  patented,  by  Messrs  M'Conechy 
and  Co.,  Glasgow,  attains  a  like  object  in  a  simpler  way.  It  is  a  lever 
pump,  and  by  a  very  simple  but  effective  arrangement,  the  lever  can  be 
shifted  to  either  side,  thus  securing  all  the  advantages  of  the  other,  and 
being  much  more  easily  worked. 

The  general  construction  and  arrangement  of  these  boats  is  shown  in 
the  drawings  (Plate  XXY.),  and  the  scantlings  are  in  pretty  close 
accordance  with  the  following  tables,  but  some  of  the  fittings,  being  as 
far  as  we  know,  peculiar  to  these  boats,  deserve  particular  mention,  such 
as  the  ballast  shelf,  mainsheet  horse,  &c.  These  are  illustrated  in  the  cuts, 
and  their  uses  further  explained  by  the  text. 

In  the  larger  boats,  and  where  there  is  an  extra  heavy  lead  keel,  a 
keelson  may  be  advantageously  adopted. 

The  weight  of  a  17ft.  boat  built  to  these  scantlings  would  be  about 
5cwt.,  hulls,  spars,  sails,  &c.,  complete,  of  a  19ft.  boat  7cwt.  to 
8cwt.,  while  a  22ft.  boat  would  weigh  15cwt.  to  18cwt.  The  dis- 
placements, if  built  to  this  drawing,  being  22cwt.,  Sl^cwt.,  and  49cwt., 
would  leave  17cwt.,  23cwt.,  and  Slcwt.  for  ballast  and  crew.  Of  this 
ballast,  one-fourth  might  advantageously  be  put  on  the  keel,  but, 
unless  lead  were  used,  this  amount  could  not  be  got  in  the  space  at 
dispoBal. 
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TABLE  OF  SCANTLINGS  AND  DIMENSIONS  OP  SPARS. 


Lengrth  of  boat   

Beam,  extreme    

Depth  from  top  of  gxmwale  to  top  of  keel  amidships. . . 

Eool,  of  American  elm,  aided    

Keel,  of  American  elm,  moulded  

Apron,  of  American  elm     

Frames,  all  bent,  sidod 

Frames,  all  bent,  moulded 

Frames,  spaced  centre  to  centre 

Floors,  of  oak  (in  every  alternate  frame  space),  sidod 

Floors,  moulded  at  throat 

Stem,  of  oak,  sided 

Stem,  of  oak,  moulded  (about) 

Stempost,  of  oak,  sided 

Stempoet,  of  oak,  moulded  at  keel 

Stemboard,  of  oak,  thick 

Ghinwale,  American  elm 

Flanking,  garboard  strake,  elm    

Flanking,  thence  to  sheer  strake,  yellow  pine    

Flanking,  sheer  strake,  mahogany  

Thwarts  

Thwarts,  mast  thwarts 

Wirings,  elm  

Maat  beam,  double-kneed,  with  lodging  knee  to  wiring 

Mast,  deck  to  hounds    

Kast,  hounds  to  truck  

Maat,  diameter  at  deck 

Yardor  gafP,  length  extreme    

Yard  or  gaff,  diameter  at  slings 

Gmising  yaid  or  gaff,  length  extreme 

Groiaing  yard  or  gaff,  diameter  at  slings    

Boom,  length  extreme    

Boom,  diameter  at  sheet  

Bowsprit,  outboard    

Bowsprit,  diameter  at  gfamoning  iron 

Spinnaker  or  shadow  sail  boom,  length  extreme   


17ft.  boat 
5ft.  4iin. 
3ft.  Oiin. 

2in. 

6in. 
3iin.  X  fin. 

lin. 

5  in. 

Sin. 

liin. 

Sin. 

l^in. 

6in. 

2in. 

Tin. 

lin. 

IJin.  X  liin. 

6in.  X  Vkin. 

5in.  X  -^in. 

5|in.  X  iin. 

7in.  X  lin. 

7in.  X  l|in. 

Sin.  X  |in. 

2in. 

18ft. 

Sfin. 

18ft. 

2|in. 

15ft. 

2iin. 

16ft. 

2iin. 

5ft. 

2in. 

16ft.  6in. 


19ft.  boat 

6ft. 

Sft.  4in. 

2iin. 

7in. 

Siin.  X  lin. 

14in. 

Jin. 

9in. 

l^in. 

Siin. 

2in. 

7in. 

2iin. 

Sin. 

liin. 

2in.  X  liin. 

Gin.  X  iin. 

5in.  X  iin. 

5iin  X  iin. 

7in.  X  liin. 

7in.  X  liin. 

Siin.  X  lin. 

2iin. 

19ft.  6in. 

4in. 

20ft. 

2iin. 

17a 

2iin. 

18ft. 

2fin. 
5ft.  6in. 

2iin. 
18ft  6in. 


22ft.  boat 

7ft. 
Sft.  lliin. 

2Jin. 

Sin. 
4in.  X  liin. 

liin. 

liin. 

9  iin. 

2iin. 

4iin. 

2iin. 

Sin. 

2  iin. 

9in. 

liin. 

2iin.  X  l^in. 

6in.  X  fin. 

5iin.  X  fin. 

Gin.  X  iin. 

7in.  X  liin. 

7in.  X  1^'in. 

Siin.  X  liin. 

2iin. 

20ft. 
9ft. 

4fin. 

14ft. 

2iin. 


18ft. 
2Jin. 
10ft. 
23in. 
21ft. 


The  usual  rig  for  boats  19ft.  and  under  is  a  single  standing  lug^  as 
shown  in  the  plan  (Plate  XXIV.),  but  for  cruising,  and  for  racing  in  some 
of  the  clubs,  a  standing  lug,  with  boom  on  foot,  and  short  bowsprit  with 
jib,  are  used;  these  are  shown  in  the  plan  by  dotted  lines.  For  the 
single  lug  the  mast  is  stepped  about  one-seventh  of  the  boat's  length 
from  the  stem,  for  the  lug  and  jib,  about  18in.  further  aft.  Most  of  the 
boats  are  fitted  for  both  rigs,  and,  farther,  have  several  mast  steps,  so 
that  the  rake  of  the  mast  may  be  altered.  One  of  the  mast  beams  is 
generally  bolted  to  the  gunwale,  this  being  strengthened  at  the  part 
by  a  heavy  clamp  piece  running  two  to  three  feet  fore  and  aft.  The 
mast  is  further  supported  by  a  wire  shroud  on  each  side,  and  a  forestay 
(1^  steel).  These  are  shackled  to  the  cranse  at  the  masthead,  made  as 
shown  in  Fig.  100,  and  have  a  large  thimble  spliced  in  at  the  other  end 
to  take  the  lanyard.  Many  of  the  boats  are  fitted  with  ''  channels,^'  to 
give  more  spread  to  the  rigging,  the  mast  being  so  iar  forward,  so  lofty, 
and  the  boats  so  fine  in  the  nose,  that  without  these  the  shrouds  would 
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give  little  support;  they  are  of  the  "skeleton"  kind,  being  made  as 
aliown  in  the  Bketch.  Tlie  lengths  and  diameters  of  mast  and  spars 
are  given  in  the  table.  A  traveller  works  on  the  mast,  and  in 
oonstraction  is  identical  with  that  of  the  New  Brighton  boats  described 
at  page  317,  the  hook  being  welded  solid  on  the  ring,  and  hooking 
into  a  selvedge  strop  on  the  yard,  the  halyard  {2in.  tarred  hemp)  being 
spliced  into  its  eye.  But  into  the  other  end  of  the  halyard  a  double 
block  is   spliced;    and   a  fall   rove  through  this,  and   a  single  block  at 


tbe  foot,  forms  a  loff  tackle  purchase  for  hoisting.  The  single  thick 
rope  is  cut  a  foot  or  eighteen  inches  short,  so  that  the  yard  has  to  be 
lifted  up  and  hooked  on;  this  of  course  is  necessary,  that  the  sail  may 
be  hoisted  "chock-a-block."  The  tack  is  simply  slipped  on  to  a  hook 
in  the  mast  beam,  the  tackle  on  the  halyards  bringing  the  necessary 
strain  on  the  luff  to  peak  the  sail.  The  mainsheet  is  a  gun-tackle 
porchase,  the  upper  block  shackling  on  to  tbe  clew  of  the  sailj  while 
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the  lower  lias  a  thimble  spliced  on  to  its  tail,  which  works  on  the  horse 
across  the  stem,  as  shown  in  the  sketch  (Fig.  101).  When  the  boom 
lugsail  is  in  use,  the  same  sheet  is  simply  shackled  into  a  strop  on  the 
boom,  thus  doing  for  both.  It  is  evident  that  by  carrying  the  horse 
back,  say  a  couple  of  feet  (which  might  easily  enough  be  done),  all  the 
advantages  of  a  boom  sail  could  be  retained;  there  is,  therefore,  a  rule 
which  enacts  that  ''if  a  horse  is  used  it  must  be  at  right  angles  to 
the  keel.'' 

The  spars  and  sails  carried  by  these  boats  are  enormous;  one  19ft. 
boat,  indeed,  haying  a  mast  21ft.,  deck  to  hounds,  or  18in.  longer  than 
the  five-tonner  Diamond.  She,  however,  was  exceptionally  heavily 
sparred,  the  general  proportions  being  : 


LnfP. 

Head. 

Foot. 

Leeoh. 

19ft.  boats 

ft.   in. 
12     6 
12    0 

ft.   in. 
16    0 
14    6 

ft.   in. 
14    6 
18    6 

ft.   in. 
25     6 
23    0 

17ft.  boats 

which  dimensions  have  been  kindly  given  us  by  Mr.  D.  M'Kenzie,  of 
Greenock,  the  local  lugsail  Lapthome. 

With  such  canvas  aloft,  the  latest  improvements  in  ballasting  must 
be  adopted,  and  the  new  boats  are  all  fitted  with  metal  keels,  3  cwt. 
to  5  cwt.  in  weight.  In  one  or  two,  all  the  internal  ballast  is  also 
lead;  but,  whether  lead  or  iron,  it  is  neatly  cast  in  blocks,  weighing 
about  a  hundredweight,  which  fit  close  down  to  the  skin,  but  hang 
entirely  on  the  keel  and  floor  timbers.  As  shifting  ballast  is  allowed 
in  the  Largs  Club,  most  boats,  whether  belonging  to  this  club  or  no, 
are  fitted  with  a  shelf  for  stowing  weather  ballast  in  each  bilge,  as 
shown  in  the  arrangement  plan  and  midship  section  (Plate  XXV.  and 
Fig.  101).  This  shelf  also  makes  a  capital  seat  for  the  crew,  where  they 
are  well  up  to  windward  and  also  in  shelter.  The  celebrated  Largs  boat 
Neva  (possibly  borrowing  the  idea  from  the  China  clippers,  which,  when 
racing,  hung  water-butts  over  the  weather  side)  used  to  get  her  ballast 
still  fiurther  to  windward,  by  slinging  pretty  nearly  all  of  it  (some  6cwt.) 
right  outside.  The  Western  Yacht  Club,  however,  has  most  stringent 
roles  against  shifting  ballast,  and  rigidly  enforces  these  rules,  also 
limiting  the  crew  to  three  in  the  17ft.  and  19ft.  boats,  and  four  in  the 
22ft.  boats,  80  as  to  prevent,  as  far  as  may  be,  ''live  ballast." 

These  boats  go  out  in  pretty  well  any  weather^  the  sail  reefing 
down  very  snugj  and  the  boats,  when  not  recklessly  driven,  being  most 
Mftworthy  little  oraift.     Aocidenta  of  any  kind  are  therefore  rare^  and 
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we  cannot  call  to  mind  a  &tal  one^  owing  doubtless  to  the  excellent  role 
enforced  in  all  the  olnbs^  that  ''every  boat  shall  carry  life-saving  apparatus 
8u£Scient  to  float  every  person  on  board/'  The  modem  boats  seldom  or 
never  miss  stays,  but  in  the  event  of  their  doing  so,  it  is  admissible  to  use 


Fio.  101. 


an  oar  to  put  them  round,  ''  but  the  strokes  are  to  be  backward,  and  in  no 
case  to  be  ahead,''  a  very  necessary  clause,  as  before  its  introduction,  a 
morbid  horror  of  missing  stays  prevailed,  especially  in  calm  weather.  At 
one  time  in  running,  the  Western  Club  did  not  permit  extra  sails,  and 

A  A 


864 


Taeht  and  Boat 


did  net  eren  allaw  ''boommg  out/'  but  tlie  Western  now  Collow  tlie 
mle  of  tbe  otiier  chibs  and  aDow  sphmakers,  or  more  generally  ''  shadow 
aaila/'  The  shadow  safl  is  generally  an  old  log  saO  hoisted  opposite 
the  other,  and  the  boom  shipped  into  a  snotter  on  fore  side  of 
mast. 

The  22ft.  boats  are  inyariably  rigged  as  cotters,  with  mainsail,  fore- 
safl,  and  jib,  and  smaU  topsail  on  the  pole  mast.  They  cany  also  the 
osnal  balloon  canvas  for  mnning  to  leeward,  and  occasionally  indulge 
eren  in  jib  topsails.  In  the  following  table  we  give  particolars  of  the 
best  boats  in  this  class,  the  ''  Thisbe/'  boilt  by  McLaren,  of  Eilcreggan, 
and  owned  by  Mr.  Allan  Madntyre,  and  the  ''Ayrshire  Lass/'  built  by 
Fife  for  Mr.  Thomas  Reid,  of  Paisley.  It  is  by  the  coortesy  of  these 
gentlemen  we  are  enabled  to  give  the  following  particolars.  Alongside 
are  given  those  of  a  22ft.  boat  baQt  to  oor  drawing. 


Hi 

DiMiflift  of  water  aft 

DiMiflift  of  water  lorwaid. 

Dfai^boaniflDt  (abont) 

BaOaat  (total)  

BaOaat  lead  incida 

BaOaat  iron  indda 

BallaatoBked    

Maak,  daek  to  hoimdi 

Boofliy  euieina   

CMr.«rt»w« 

Bowaptity  onteide 

▲laa  of  plain  aail  


I 


21ft.  llin. 
Sft.  llin. 
Sftw  Sin. 

8ft. 

8-15  tone 

Stone  Sowt. 

ItonSowt. 

ISewt. 
20ft.  Sin. 

18ft. 

14ft. 

10ft. 
518  eg.  ft. 


Dssiov. 


7ft. 

8ft.  Sin. 

2ft  fiUL 

2'4tone 

ItonlOowt 

lton4owt. 

lOcwt. 

oowt. 

19ft. 

19ft. 

15ft. 

12ft. 

520eq.ft. 


22ft. 

7ft. 

3ft.  2in. 

1ft.  9in. 

2*45  tone. 

1  tonllowt. 

ISewi. 

IScwt. 
20ft. 
18ft. 
14ft. 
10ft. 
500  eq.  feel 


The  Clyde  boats  are  inyariably  clencher  boilt,  so  that  in  the  event 
of  anyone  building  to  oor  drawings  it  woold  be  necessary  to  pot  np  a 
''roof  tree''  between  stem  and  stem  post,  then  make  half  moolds  for, 
say,  2,  4,  6,  and  8  sections,  pivoting  these  on  their  centre  lines  so  as  to 
swing  roond  and  do  for  both  sides.  She  may  be  planked  to  these 
moolds,  the  frames  then  bent  in,  and  last  of  all  the  floors,  as  if  the  floors 
are  pot  on  before  planking  it  is  onlikely  that  the  bottom  will  be  kept 
as  &ir.  The  sections  can  be  drawn  down  foil  sise  from  the  following 
table  of  ofiE^ts. 

In  all  cases  the  water-lines  are  named  from  the  load,  or  first  water- 
line  dawn  (see  Fig.  102).  The  diagonals  are  also  named  in  like  manner, 
the  top  one  being  first  diagonal,  and  so  on.  The  gonwale  heights  and 
breadths  explain  themselves.  The  dimensions  given  are  in  all  cases 
fumildedt  that  is,  to  the  inside  of  the  plank.     If  it  is  desired  to  make 
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oaloulatioiis  of  any  elements  of  these  boata,  once  and  a  half  the  thioknesB 
of  plank  miiHt  be  dravn  on. 

The   Btatdons  (see    Plate  XX7.)  are    spaced  exactly  iSth   of   the 


extreme  length  apart,  and  are  at  right  angles  to  the  water  line.  'Hie 
shape  of  stem-board  is  shown  in  projection  on  the  body-plaji;  in  laying 
it  down  for  boilding,  the  rake  of  poet  wonld  hare  to  be  allowed  for  to 
get  the  actual  shape. 


TABLE  or  OFFSETS  FOB  A  17ft.  BOAT- 

1 

a 

3      1      4 

6 

• 

7 

8    1    > 

rt,  in 

ft.  in. 

k  in.  [ft.  in. 

ft   in 

ft,  in. 'ft,  in 

ft.  in.'ft.  in 

ft.  In. 

Hdidlla  ■i1)0Ta  L.W.L.  to  top  of 

t 

a   ^ 

1      0 

1?4 

1     8    1     7[ 
1     6  11      7J 

1     7i.I     S 

i     81 

DopUia  balow  I,.W.L.  to  rabbet 

I     1 

1     24-  1 1     4 

HaU-broadtha  at  gnnwale    

1     » 

2     2^2    4i 

1     9 

Biklf-brcadtba  at  L-W.L 

J     6| 

1      U 

I     6f   8    Oa'2     3 

a    3  2    2, 

t  10  11     0 

3     1 

Hilf-breadtha.  No.  2  W.L.  

J     S) 

)   a 

1     11-  il     6A1     8fl     811     Gi 

I     (40    5 

3    0 

Half-breadths,  No.  3  W.L 

)   3    |o    7tV*>  )*>    |(*  iiiio  11  |0    ej 

)   sio   a 

3     0 

:)  HJ| 

1     S    13    Ot  |2    5     2    Tja     8   S     Ti 

a   Sfca    ij 

1     7 
0    7 

1)     N 

1     2     ll     8^  |1  114    a    2    2    2    2    Oi 

1    9k  1     3' 

1)     5i 

0  10  v'l    ij  p    H  p    *i^    *  '1    3i 

1    Of  0     7i 

Th*  atktioua  h«  ipaotd  l'7ft-  aput  (1ft.  SJin.),  No.  1  atation  bolng  tli«  came  dlrtaiiM 
bom  ton-tHa  ttsm.  Tha  mtw-lfatM  an  a  bars  S|in.  apart ;  tlM  mors  eiaot  w^  to  la;  tham 
oS  will  b«  to  maaaiu*  Iffin.  below  tha  load  line,  and  divide  it  Euto  three  oqaal  parta. 

Tha  aide  linea  are  paiallal  to  the  oentrs  line,  and  2tt.  7iin.  ont. 

Tha  lint  diagonal  enta  tha  oentre  line  Ift  S|is.  abora  the  load  line,  and  outa  the  aide  Una 
Hb.  aboT*  tte  load  Una. 
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n*  Moond  diAKOuJ  oaU  tL*  osntn  lin*  Utii.  above  th*  load  Vat,  ud  ths  nA»  liiu  7iiii. 
Mow  it. 

niB  turd  Utigemti  oata  Ui*  omtM  line  at  tb«  load  line.  Mid  onto  the  third  watar  lima 
1ft.  Slin.  ont. 

TABLE  OF  OFFSITTS  FOB  k  19rr.  BOAT. 

No.otBMtioD  j      12|84|5|6  7|e'9.10 

ft.  in.  A.  in.ift.  in.lft.  in.  ft.  in..ft.  in.  ft.  in.    ft  in.  ft.  in.    H.  in. 
HalffMa  abore  L.W.L.  to  top  of 

pmwale 2    S    ^9    H2    H3    Ifl  11}  1  10|1  IIH   1  UHl  10^    1  11^ 

Dniha  below  L.W.L.  to  nbbflt  .1     1^,1    81:1     4|1     6    1     T}1     SJl  lOt  ,1  llM  HI      — 

Half-biMdthi  at  vnnwaU   1    21    2    0    2     SJS    S12    9}2  10   2    9)    2    T|2    4t    2     0 

Half-bnadtha  at  L.WX lO    611     1{1     S  |2    8.2    6f2    T|  2    512    0]  1     2{|0     !{ 

BaU-brMdUia,  No.  2  WX.      ....0    3|  jO    9^    3|1    8(1  llil  1111    8|   1    2^0    5}   0    OJ 

HBlf-1}nadtha,  No.  8  W.L. k)     1|0    4  jO     T{0  llt'l     Itll     10  10^,0     6    0    2-^0    Of 

HaU'bnadtluonlatdiagonal..  ,0  lit  1  9  2  312  8|2  llfS  0t2  11i,S  8  2  4i  1  »| 
HaU-mMdtbaonBnddiasonal...  0  Sf  >1  4|!ll0]2  2{2  4i;2  H2  3)  2  0  1  5|  0  Bi 
Half-teMdthaonSiddlafpmal...  0    e^jOlltl     S|l     HI     6|1    6|.l     St   I     2^0    8}  0     2 

Tb«  (tationi  are  ipaoed  l-Qft  apart  (1ft.  10}ln.),  No.  1  itation  being  the  aame  diatanoe 
tram  fa»4idB  atam. 

TIm  water-line*  are  ipaoed  exactly  6In.  apart. 

The  aids  linea  are  parallel  to  the  oentre  line,  and  2ft.  lliu.  out. 

The  flrat  diagonal  imta  the  oentre  line  ISin.  abore  tiis  load  line,  and  cnto  the  aide  lino 
Bin.  abcm  load  Une. 

The  aeomd  diagonal  oata  tlio  Mntra  line  S^in.  abore  the  load  line,  and  tba  dd«  line  BJin- 
bdowit. 

nu  tUid  diagon^  oota  the  omtM  Una  at  the  load  line,  and  oiiti  the  thiid  wator-line 
lft.WB.ovt 

TABLE  OF  OFFSirrS  FOB  A  SSn.  BOAT. 


1 

' 

3 

4          6 

6 

7 

8 

s 

10 

ft,  in 

f^   in 

ft  in.  tt.  in. 

ft.  in. 

tt.  in. 

ft,  1r 

ft.  In. 

^   in 

Batghta  abore  L.W.L.  to  top  of 

gnnwalo 

2  in 

2     81 

!     8 

a     S    2     3]  '2     2i 

2     It'2    8) 

DepUa  below  L.WX.  to  rabbet . . . 

i     8 

1    5i 

1     7  !l     8  11  lot  {2     0 

1    1*2     3i:2    Si!    — 

Half-breadtbi  at  gnnw»le. 

1     B 

a    ») 

!     9:3     1    3     2t  !3     31  |3     2f3     0 

2    8i2     8t 

Balr-breadChi  at  L.W.L 

)    7 

1  3] 

2   0  .2    7  2  11^1,3   o.,^a  ma   * 

1     6  |l  11  !b    21   2     2t    1  nil     4, 

1  4,0  aj 

1    i- 

)  11! 

BaU-btBadth.  at  3id  W.L 

1     I. 

J    M 

)    S  11     0  !l     34  11     2     (0  lliO     7 

0   2t:o  Of 

2    9(2     li 

Half-bteadtha  on  lit  diagonal ... 

1     1 

i.     Ui 

a     et3     1  ,3     U  '3     5}    3     E    3     2 

2   2ia    7  :a   9*  |2  10   !a    b  a   3 

1  10 

1     7J 

1   eto  loj 

I     1 

1     5il     8^1  10      1  10      1     8    1    4 

0  loto  ai 

The  atationa  aie  ipaoed  8-2ft.  apart  (IfL  3)in.),  No.  1  atalioo  being  Oa  aame  diituoa  faom 
iMida  atwn. 

The  water  Una*  h*  ipaoed  ezaotly  Tin.  afwtk 

ne  (Ida  linaa  an  parallel  to  the  oentre  line,  and  Sft  4tlii.  ont. 

ne  flnt  diagonal  oota  Uie  oentre  line  Ift  31in.  abore  the  load  line,  and  oata  the  aide  Una 
Ha.  abore  load  linaL 

Tba  aaoond  diagcoial  oata  tlia  oantro  Una  9iln.  abore  the  load  line,  and  tite  dda  Una  lO^ln. 
bdow  it 

The  third  diagonal  ante  the  oantn  Una  at  tlia  load  Una,  and  oitta  tlw  third  watar  Una 
1ft.  Siln.  Ml*. 

As  to  ooat,  a  modern  raoiiig  19£t.  boat  is  a  pretty  expenaiTe  toy. 
About  the  most  soooeaBfal  Iniilder  of  tliemj  Fatoo,  of  Milport,  charges 
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228.  to  23*.  per  foot,  and  other  builders  are  pretty  much  the  same;  the 
items,  therefore,  would  tot  up  about  as  follows : 

£    s.  d. 

Hull  and  span,  19ft,  at  238.  per  foot 21  17  0 

Plain,  pnmp,  and  other  fittinga  not  aapplied  by  bnilder  ...  S  10  0 

Lead  keel,  6owt.,  at  23s.  per  owt 6  18  0 

Internal  ballast,  lOowt.,  at  22<.  6d.  per  owt 11     5  0 

Shot  in  bags,  4owt.,  at  32s.  per  owt. 6    8  0 

Blocks,  running  and  standing  rigging 8    0  0 

Sails 15    0  0 

Three  life  belts,  at  15« 2    5  0 

Total  for  boat  complete  and  ready  for  radng .      .  J675    3    0 
If  internal  ballast  is  of  iron,  deduct  £9  10s. 

[Note. — August,  1879. — Since  this  article  was  written  there  has  been 
an  enormous  stride  made  in  the  construction  of  '^  Clyde  Sailing  Boats '' 
through  the  general  adoption  by  nearly  all  the  clubs  of  the  Y.B.A.  rule 
of  measurement.  Although  this  was  decided  on  a  year  ago,  the  effects 
are  only  seen  now,  the  various  builders  having  launched  a  number  of 
miniatv/re  yachts  which  in  no  way  possess  any  special  features  as  to  hull, 
sails,  or  ballasting.  They  are,  indeed,  simply  models  of  big  yachts;  in 
one  or  two  instances,  indeed,  they  have  been  built  direct  ofE  the  lines  of 
five  or  ten  tonners,  the  scale  being  altered  to  suit.  Three-and-a-half,  two- 
and-a-half,  and  one-and-a-half  ton  yachts  have  therefore  been  competing 
in  the  old  15ft.,  19ft.,  and  22ft.  classes,  the  new  boats  being  one-third  to 
one-half  longer,  and  having  half  as  much  displacement  again  as  their  rivals, 
while  they  have  the  further  advantage  of  carrying  a  large  proportion  of 
the  ballast  outside,  the  result  being  that  the  old  type  of  boat  is  likely  to 
be  improved  oS  the  face  of  the  water.  One  or  two  of  the  builders, 
however,  stick  pretty  closely  to  the  old  type  of  boat,  simply  adding  a 
counter;  this  year's  build  may  be  somewhat  deeper  than  the  vessel  shown 
in  the  plate,  but  if  a  counter  be  drawn  on  (the  buttock  lines  will  give  a 
good  enough  guide  as  to  its  outline)  she  will  very  fairly  represent  them. 

Iron  masts  were  successfully  introduced  last  year  in  several  of  the 
boats,  they  being  found  as  light  as,  and  much  stiSer  than  the  wooden  ones. 
They  were  made  of  boiler  tube,  about  4in.  diameter,  and  -^th  to  Jin. 
thick,  tapered  at  top  by  slipping  a  small  piece  inside,  and  then  a  smaller, 
somewhat  after  the  fashion  of  the  Chinese  bamboo  fishing  rods. 

Lead  and  everything  else  being  a  good  deal  cheaper,  52.  might  be 
deducted  from  the  cost  as  given  above  of  a  19ft.  boat  of  the  old  type. 
The  cost  of  a  2^-tonner  (corresponding  to  the  old  19ft.  class),  with  all 
lead  ballast,  racing  sails,  and  gear  would  not  fall  far  short  of  1502. 

In  the  table  (page  348)  are  given  the  particulars  of  a  2^-tonner  for 
better  comparison  vdth  the  old  boats.] 


CHAPTER  XXrV. 
YACHTS  OF  FIVE  AND  TEN  TONS. 


Thi  deeds  of  these  miniature  creations  of  yacht  builders  which  we  know 
as  '^  5-tonnerB '^  excite  almost  as  much  interest  among  yachtsmen  as  do 
the  deeds  of  larger  yachts  such  as  Formosa^  Yol-au-vent^  Kriemhilda^  or 
Arrow;  and  whilst  the  merits  of  the  latter  four  are  a  moot  point 
among  connoisseurs^  the  merits  of  such  little  clippers  as  Vril^  Freda^ 
Loreleij  and  Cyprus  are  no  less  matters  of  dispute.  As  in  the  larger 
crafty  although  all  are  of  one  type^  there  is  a  considerable  variation  in 
the  model  of  each^  and  a  glance  at  the  designs  of  Freda  and  Lorelei 
(Plates  XXVII.  and  XXVIII.)  will  show  this. 

The  displacement  of  Lorelei  and  Freda  is  practically  the  same^  and 
each  has  much  about  the  same  quantity  of  ballast;  but  inasmuch  as  the 
whole  weight  of  ballast  carried  by  Lorelei  is  on  her  keel^  whilst  not  half  of 
Freda's  is  so  placed^  the  probability  is  that  Lorelei  is  the  stiffer  boat. 

The  design  which  is  given  for  a  5-tonner  has  more  ballast  on  the 
keel  than  Freda^  but  less  than  Lorelei  or  Vril;  but  then  an  increase 
of  displacement  has  been  provided  so  as  to  admit  of  an  excess  quantity 
of  ballast  being  carried  inside.  There  is  not  the  smallest  doubt  that  for 
sailing  with  the  wind  before  the  beam  in  comparatively  smooth  water 
advantages  will  accrue  from  having  the  whole  of  the  lead  ballast  on  the 
keel;  but  there  are  two  very  serious  objections  to  so  much  weight 
being  placed  outside.  In  the  first  place^  owing  to  the  major  part  of 
the  weight  of  the  yacht  being  concentrated  some  distance  below  the 
bulk  of  the  displacement^  an  uneasy  sea  boat  will  be  the  consequence^ 
and  possibly  one  that  will  only  perform  indifferently  well  in  a  sea^  from 
a  racing  point  of  view.  This  is  saying  nothing  more  nor  less  than  that 
great  stiffness^  with  a  small  weighty  is  incompatible  with  good  sea  going 
qualities ;  or  that  g^reat  metacentric  height  and  a  small  displacement  (see 
^^l'  ^j  ps^  9)  ft^  antagonistic  to  certain  qualities  that  are  usually 
sought  for  in  a  yacht.  It  does  not  matter  whether  the  ballast  is  inside  the 
hull  or  outside  the  hull.  There  is  no  special  virtue  in  having  the  ballast 
inside  the  hull ;   if  there  was  that  virtue  could  be  obtained  by  placing  a 
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casing  of  wood  over  the  lead  on  the  keel.  Tlie  relative  performances  of 
yachts  in  a  sea  way  are  governed  by  their  metacentric  heights  and  the 
weight  of  their  displacement^  and  the  forms  of  their  hull  and  their  radii 
of  gyration.  In  the  design  the  object  sought  was  a  metacentric  height 
equal  to  that  of  any  other  5-tonner,  and  greater  weight,  to  effect  an  improve- 
ment if  possible  whilst  performing  in  disturbed  water.  That  a  yacht  built 
and  ballasted  according  to  the  design  would  be  much  stiffer  than  Freda 
there  is  not  the  smallest  doubt^  and  would  be  quite  the  equal  of  that  famous 
craft  in  a  disturbed  sea.  Also  it  can  be  concluded  that  the  design  would  be 
the  equal  of  Lorelei  in  stiffness,  and  how  the  two  would  fare  in  a  sea  way 
if  matched  together  would  be  an  interesting  experiment  to  see  solved. 

It  might  very  well  be  argued  that  depth  and  weight  of  displacement 
were  carried  far  enough  in  Freda,  and  that  there  could  be  no  object  in 
taking  more.  She  has  been  successful  in  light  weather  and  heavy 
weather,  and  has  as  much  internal  room  as  any  one  could  desire;  and, 
moreover,  one  or  two  attempts  to  build  a  5-tonner  of  heavier  displacement 
did  not  result  in  a  realisation  of  expectations.  However,  the  design  we 
give  has  very  considerably  larger  displacement  than  Freda,  is  deeper 
and  longer,  and  has  more  internal  room;  yet  it  is  expected  that  she 
would  be  a  match  for  the  southern  crack.  Practically,  the  design  is  of 
the  same  beam  as  Freda,  and  the  additional  length  on  load  water-line 
was  mainly  obtained,  not  by  a  reduction  in  beam,  but  by  virtue  of  the 
altered  manner  of  obtaining  length  under  the  Y.R.A.  rule. 

The  other  objection  to  a  yacht  carrying  a  great  weight  of  lead  on 
her  keel — equal,  perhaps,  to  nearly  two-thirds  her  total  weight — is  the 
enormous  lateral  strain  it  causes  when  the  yacht  is  heeled.  It  is  found 
almost  impossible  to  keep  a  yacht  tight  that  has  a  heavy  lead  keel;  her 
slight  frames  are  certain  to  "  straighten  '*  a  httle,  and  the  seams,  from  the 
garboards  upwards  to  the  bilge,  are  sure  to  open  a  trifle  when  she  is  heeled. 
However,  this  is  regarded  as  an  inevitable  defect  in  a  racing  yacht,  and 
few  will  forego  the  advantages  of  having  a  heavy  lead  keel  merely  because 
it  may  cause  a  yacht  to  leak  a  few  gallons  an  hour  in  strong  winds. 

The  design  was  made  without  any  reference  to  Freda  or  Lorelei, 
and,  except  in  the  matter  of  beam,  there  is  not  much  resemblance  be- 
tween the  three.  The  midship  sections  of  Freda  and  Lorelei  are  of  much 
smaller  area  than  that  of  the  design,  and  the  difference  is  entirely  due  to 
the  hollow  they  have  in  the  garboards.  The  ends  of  the  design  and 
those  of  the  Freda  and  Lorelei  are  nearly  of  the  same  relative  fulness, 
and  the  difference  in  the  displacement  is  thus  almost  entirely  due  to  the 
greater  depth  given  to  the  middle  body  of  the  design,  the  extra  length 
being  nearly  all  taken  np  in  drawing  out  the  fore  body. 
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The  longitudinal  disposition  of  the  displacement  of  the  fore  and  after 
body  of  the  design  accords  exactly  with  the  wave  form ;  but  the  bow  end 
of  both  Freda  and  Lorelei  is  a  trifle  fuller  than  the  wave  curve  form. 
The  displacement  of  the  after  body  of  Lorelei  is  so  disposed  as  to  agree 
eocactly  with  the  waye  form. 

OOMPABATIVE  TABLE  07  ELEMENTS  07  TIYE-TONKEBS. 


Dedgn. 

Fz«dA. 

VriL 

LoreleL 

ft.  in. 

ft  in. 

ft  in. 

ft  in. 

88  10 

81    4 

^m- 

81     6 

88    0 

80    4 

88    4 

31    6 

8    8 

1    8 

^^ 

2    5 

5  10 

5  lU 

— 

5  10 

6    0 

6    li 

6    7 

6    0 

6    0 

5    5i 

5    7 

5    4 

8    2 

4    0 

^.a. 

2  11 

4  11 

4    7 

_ 

4    3 

188  sq.  ft. 

124sq.ft 

—- 

184  sq.  ft 

18-8  sq.  ft 

16sq.ft 

.— 

14-8  8q.  ft. 

157  sq.  ft. 

149sq.ft 

— 

182  sq.  ft 

860  sq.  ft 

858sq.ft 



818  sq.  ft 

8-84  sq.  ft 

8-24  sq.  ft 

^^ 

2-47  sq.  ft 

9-8toiii 

7*7  tons 

6-6  tons 

7*5  tons. 

eicwt 

6owt 

__ 

O^owt. 

•841 

-822 

— 

•8294 

l-8ft 

l-2ft 

^^^ 

l-9ft 

1ft 

0-4ft 

_- 

O-Sft. 

8ft 

lift. 

— 

l-4ft. 

l'4it. 

0-6ft 

^— 

0-5ft 

i-eoft 

l*44ft. 

— 

l-37ft 

2-eft 

2-2ft 

— 

2-2ft 

0-81ft 

1ft 

— 

lift. 

15-5ft 

15*4lt 

— 

14'3ft. 

8  tons  15owt 

2  tons  14owt 

Iton  19owt 

— 

Stons  5owt 

ItonlSowt 

2  tons  18owt. 

4  tons  3owt 

6  tons 

4  tons  18owt 

4  tons  12owt 

4  tons  3  cwt 

Hi 

m 

*» 

Hi 

81    0 

20    6 

22    0 

22     0 

4    6 

4    0 

— 

4    0 

S^n. 

5iin. 

— 

0    h\ 

29    0 

28    0 

24    9 

27    0 

5iin. 

5iin. 

— 

0    5i 

20     8 

19    0 

19    0 

19    0 

12    6 

15    0 

14    6 

14     0 

4iin. 

5|in. 

— 

0    5 

19    6 

18    6 

18    6 

20    0 

19    0 

18    0 

— . 

— 

84    0 

85    0 

— 

38    0 

18    8 

12    4 

^^ 

12    0 

17    9 

17    8 

— 

18     0 

86    0 

84    6 

.» 

32    0 

W 

51* 

.» 

61® 

664sq.ft 

580sq.ft 

500aq.ft 

526  sq.  ft 

180sq.ft 

UOaq^ft 

— 

104  sq.  ft 

150aq.ft 

laOtq^ft 

— 

189sq.  ft 

884i4.ll. 

SOOtq^fi 

756iq.ft 

769  sq.  ft 

LsDIfili  on  dsok  steni  tostsmpost......... 

LiDffth  on  load  water  line 

Bake  of  stemposi  from  phunb-lise  (4ft 

inlsngUi) 

Bxeadth  monlded 

Pieadtn  ezteene 

Sztzeme  dnuight  ol  water 

Dmngiit  of  water  4ft  abaft  f oredde  of 

stem  at  L.W Ji.   

Mean  draught  of  water 

Area  of  load  water-plane    

Area  of  midship  section 

Area  of  rertioal  longitudinal  section 

Area  of  immersed  snriteoe 

Area  of  oanras  for  square  foot  of  wetted 

giixfMe 

BiiplaoemenA  in  tons 

Diiplaoement  per  inoh  of  immersion  at 

L.W.L.  M 

Oo-oAoisnt  of  displaoement  

BftdaMp  seolion  ai>aft  centre  of  length  of 

L^X. 

Oenlie  of  bnojanoy  ditto 

Centre  of  lateral  resistance  ditto 

Oeotre  of  effort  of  lower  sails  ditto 

Oeotre  of  hnoyanoj  below  L.W.L.    

Oentre  of  lateral  resistance  ditto 

Mietaoentrs  abore  centre  of  bnojant^  ... 
Oantre  of  effort  of  sails  abore  L.WJi. .. 

BaOaet  inside  

BaOaet  outside    

Total  ballaet    

Tonnage  YJELA. 

Itot,  deck  to  honnds 

Masthead 

Diameter  at  deck    

Main  boom  

Gxeateet  diameter  

Gaff 

Sowspiit  outboard 

Diameter  at  stem    

Topmast,  Hd  to  honnds 

Topsail  yaids  

gpimiaker  boom 

Centre  of  matt  from  f oreside  of  stem  on 

deck 

Lnff  of  mainsail •...••• 

ZieeQk  of  mainaiA   • 

Aa^  of  gaff  with  hgrifffntfJ 

Ana  of  mainaail  ••••••..••. 

of  fomiil  ..•••••• ••••••• 

of  Jib  

ToW  ana  loirar  Mil 
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TEN-TONNEES. 

The  dedgn  for  the  yacht  of  5  tons  can  be  used  for  one  of  10  tons 
bj  multiplying  all  the  lineiir  measurements  by  1.25;  or  by  dividing  the 
linear  measurements  by  0'8.  Thus^  take  the  length  on  the  water-Hne  of 
the  5-tonner  as  an  example.     The  length  is  32ft.^  then 

82x1-25  =  40;  or  ^  =  40. 

The  cubic  quantities  will^  of  course  be  doubled^  and  it  might  appear  to  be 
a  rather  anomalous  condition  for  a  yacht  of  ''  10  tons  '^  racing  tonnage 
to  have  18  tons  actual  weight  or  displacement;  but  such  an  apparent 
anomaly  is  very  likely  to  occur  whilst  only  two  dimensions  are  used 
in  the  Y.B.A.  tonnage  rule  to  express  nominally  a  quantity  in  cubic 
measure.  We  apprehend  no  objection  to  a  ''  10-ton "  yacht  having  18 
tons  displacement^  providing  so  much  weight  secures  some  good  quality 
not  otherwise  obtainable  at  so  small  a  cost.  For  instance^  say  a  yacht 
40ft.  long  has  to  carry  1200  square  feet  of  canvas  in  her  lower  sails  to 
obtain  a  given  speed ;  this  sail,  we  know  by  experience,  a  yacht  can  carry 
if  she  has  about  9ft.  beam,  6ft.  6in.  draught  of  water,  and  18  tons  dis- 
placement. But  then  such  a  yacht  would  be  termed  by  Y.R.A.  measure- 
ment ISfJ  tons;  and,  as  Y.R.A.  ''tons^'  are  a  kind  of  assessment,  the 
object  of  every  yacht  designer  is  to  design  a  craft  that  can  carry  the 
sail  and  obtain  the  given  speed,  and  yet  be  assessed  at  less  than  some 
given  value,  say  13fJ  tons.  The  design  we  give  (Plate  XXVI.)  has 
been  prepared  with  a  view  of  obtaining  the  utmost  advantage  out  of 
the  Y.R.A.  rule.  It  is  for  a  10-tonner,  40ft.  long,  and  only  7ft.  7in.  in 
breadth;  but,  by  virtue  of  increased  depth,  she  has  the  displacement 
and  sail  area  of  a  13-ton  craft,  40ft.  by  9ft.,  and  in  all  probability  would 
be  the  equal  of  such  craft  in  point  of  speed.  In  designing  a  yacht  of 
such  extreme  proportions  the  main  things  to  consider  will  be  a  sufficiency 
of  depth,  a  proper  amount  of  displacement,  and  as  small  a  frictional 
surface  as  possible.  The  principal  dangers  of  increasing  the  depth  are 
these:  too  great  displacement  may  be  the  result,  and  too  large  an  area 
of  wetted  surface.  The  inconvenience  of  too  great  displacement  is  that, 
with  any  given  length,  the  entrance  or  the  run  may  be  too  full,  or  the 
middle  body  may  be  too  full,  so  that  when  high  speeds  are  contemplated 
exaggerated  wave-making  would  be  the  result.  This  inconvenience  may, 
however,  exist  with  a  comparatively  small  displacement,  but  of  course  will 
be  less  pronounced. 
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The  objection  to  an  excessive  area  of  wetted  surface  is  that  at  low 
velocities,  or  in  light  winds,  the  frictional  resistance  will  be  exaggerated, 
and  the  results  anticipated  from  the  large  sail  area  may  entirely  fail. 

To  avoid  a  too  great  displacement,  a  suitable  quantity  was  determined 
apon  at  the  outset  in  making  the  design  for  a  5-tonner;  and  to  avoid 
any  an&ir  fulness,  it  was  disposed  of  on  the  wave  principle  by  Mr.  Colin 
Archer's  formulae  (see  ante,  page  49).  In  order  that  the  fore  body 
might  be  of  the  wave  form,  without  being  unduly  lean,  it  was  necessary 
to  cut  away  the  fore  foot,  or  what  is  usually  termed  gripe,  as  much  as 
possible,  and  this  condition  necessarily  involved  that  the  depth  of  body 
amidships  should  be  great.  Here  two  objects  were  at  once  secured:  a 
redaction  of  wetted  sur&ce,  where  it  most  needs  reduction  on  account 
of  the  intensity  of  the  friction  on  the  surface  of  the  fore  body ;  and  the 
practicability  of  stowing  the  weights  at  a  great  depth  to  compensate  for 
the  reduction  in  beam.  To  what  extent  the  objects  sought  have  been 
attained  can  only  be  surmised  by  a  comparison  with  other  yachts  of 
similar  pretensions.  In  point  of  length  and  breadth  the  Florence  affords 
an  example,  judged  through  the  Y.B..A.  rule,  that  enormous  advantage, 
BO  far  as  speed  goes,  is  dependent  upon  length  irrespective  of  beam.  The 
Florence,  however,  has,  compared  with  the  design,  a  moderate  draught 
of  water  and  displacement,  and  she  is  not  conspicuously  stiff,  although 
so  very  fast  at  reaching.  The  Lily,  on  the  other  hand,  whilst  not  con- 
spicuouB  for  speed,  is  an  example  of  the  influence  great  stiffness  has  on 
weatherliness. 

The  design  has  greater  length  than  the  Florence,  and  larger  sail 
area^  and  yet  would  be  much  stiffer.  Her  wetted  surface  is  probably 
about  the  same,  and  the  conclusion  is  that  she  should  have  greater  speed 
in  strong  winds.  The  only  circumstance  to  excite  doubt  about  this  is 
the  displacement;  but,  as  it  has  been  so  carefully  disposed,  it  is  unlikely 
lihat  it  will  interfere  with  the  anticipated  speed  qualities. 

With  regard  to  the  sail  area,  it  will  be  observed  that  it  is  greater 
than  is  the  sail  area  of  either  Florence,  Lily,  or  Quiraing.  The  lower 
mast^  however,  is  comparatively  short,  but  the  boom  is  long.  The  spar 
plan  was  purposely  planned  like  this  for  two  good  reasons:  in  the  first 
place^  a  long  heavy  mast  very  seriously  interferes  with  stabiUty;  and 
farther^  for  any  given  area^  a  high  narrow  sail  has  a  much  greater  heeling 
moment  than  a  low  broad  one.  Howeverj  there  is  nothing  unusual  in 
the  length  of  boom  to  length  of  mast,  as  it  is  exactly  in  proportion  to 
the  length  of  boom  and  mast  of  Formosa.  The  bowsprit  is  comparatively 
shortj  but  the  foresail  is  large ;  and  it  is  expected  that  the  sail  plan  wouldj 
on  a  windj  be  f  oirnd  well  balanced. 
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OOMPABATIVB  TABLE  OP  ELEMENTS  OF  TEN-TONNEES. 


Length  on  deck,  stem  to  Btempost  

Length  on  load  water-line 

Bake  of  itempost  from    plnmb    line, 

4ft.  in  length  

Breadth  moulded    

Breadth  extreme 

Extreme  draught  of  water 

Mean  dranght  of  water 

Area  of  load  water-plane   

Area  of  midehip  seotion 

Area  of  yertioal  longitudinal  section   . . . 

Area  of  immereed  Burfaoe  

Area   of   oanTaa   per   square   foot   of 

wetted  surfaoe 

Displaoement  in  tons 

Midship  seotion  abaft  centre  of  length 

of  L.W.L.. • 

Centre  of  buoyancy  ditto 

Centre  of  lateral  resistance  ditto 

Centre  of  effort  of  lower  sails  ditto 

Centre  of  buoyancy  below  L.W.L 

Centre  of  lateral  resistance  ditto 

Metaoentre  aboye  centre  of  buoyanpy ... 
Centre  of  effort  of  sails  aboTC  L.WX.... 

Ballast  inside 

Ballast  outside    

Total  ballast    

Tonnage  YJSJL 

Mast,  deck  to  hounds 

Masthead 

Diameter  at  deck    

Main  boom  

Greatest  diameter  

Gaif  

Bowsprit  outboard 

Diameter  at  stem   

Topmast,  fid  to  hounds 

Topsail  yard    

Spinnaker  boom 

Centre  of  mast  from  fore  side  of  stem 

at  deck 

Luff  of  mainsail  

Leech  of  mainsail   

Angle  of  gaff  with  horiiontal    

Area  of  mainsail 

Area  of  foresail  

Area  of  jib   

Total  area  of  lower  sail 


Design. 


ft.  in. 
42  8 
40     0 


2 
7 
7 
7 
6 


3 

4i 

7i 
6 

U 


209  sq.  ft. 
29  sq.  ft. 
245  sq.  ft. 
550  sq.  ft. 

2*88  sq.  ft. 
18  tons 

l-9ft. 

l-25ft. 

2-5ft. 

l-7ft. 

207ft. 

8-25ft. 

lift. 

19-4ft. 

6  tons  lOowt. 

4  tons  lOowt. 

11  tons 

9(1  tons 

26    0 

5    3 

7in. 
36    0 

6Jin. 
25  0 
16    0 

52in. 
24  0 
24  0 
40    0 

16    6 

22    8 

43    6 
53** 
890  sq.  ft. 
180  sq.  ft 
222  sq.  ft. 
1292  sq.  a 


Lily. 


ft.  in. 
37  9k 
86     61 

2     1 

7  lOi 

8  1 
6  9 
5  11 

200  sq.  ft. 
21-2  sq.  a 
216  sq.  ft. 
530  sq.  ft. 

206  sq.  ft. 
18  tons 

l-45ft. 
0-96ft. 
l-85ft. 

i-5a 

l-65a 

l-76a 

18-9ft. 
2  tons  12owt. 
4  tons  8owt. 
6  tons  15o?rt. 
9f(tonB 

25    0 

6}in. 
80    6 

5fin. 
28  0 
17    0 

6iin. 
24    0 


15    5 


722  sq.  ft. 
162  sq.  ft. 
211  sq.  ft 
1095  sq.  ft 


Florence.         Qniraing. 


ft.  in. 
89  Bk 
38     6 


7  n 

6    6 


12-9  tons 


19*4ft 


27    0 


82  6 

24  3 

19  0 

22  9 


15    8 
28    6 

53° 
860  sq.  ft 
170  sq.  ft 
240  sq.  ft 
1270  sq.  ft. 


ft.    in. 
38     7k 

7    9i 


19-5a 


27    9 


33  0 

24  0 
20  0 

25  9 


15    0 

24    6 

44     6 

58° 

870  sq.  ft. 

175  sq.  ft. 

245  sq.  ft 

1290  sq.  ft 
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CHAPTER   XXV. 
LOUGH  ERNE  YACHTS. 


The  slmllowness  of  the  upper  waters  of  Lough  Erne,  and  the  turbulence 
of  the  lower,  have  necessitated  a  kind  of  compromise  between  the  shallow 
American  centre-boarder  and  the  deeper-bodied  English  yacht.  A  large 
fleet — some  thirty  or  forty — of  these  centre-board  yachts  are  on  the  Lough^ 
and  most  of  them  were  designed  and  built  by  their  owners.  The  Witch 
(Plate  XXIX.)  was  designed  and  built  by  Mr.  Edward  Saunderson,  and 
is  a  very  capable  boat,  both  on  the  smooth  and  narrow  water  of  the  Upper 
Lake,  and  in  strong  breezes  on  the  rougher  water  of  the  Lower  Lake. 

The  centre-plate  or  ^Mipper^^  is  made  of  ^in.  boiler  plate^  and  is 
pivoted  inside  the  case.  A  slot,  a,  is  cut  inside  the  case  IJin.  deep,  and  2in. 
wide,  the  lips  of  which  are  protected  by  iron  plates.  A  short  iron  bolt 
or  stud  projects  on  either  side  of  the  plate,  and  travels  in  the  slot.  The 
board  can  be  raised  bodily  by  two  tackles,  as  shown ;  but  in  sailing  it  is 
usual  only  to  raise  the  after  end.  The  fall  k  leads  over  the  drum  of  a 
winch  at  w.  At  tv  is  also  a  sheave  for  the  pennant  part  of  the  tackle, 
m,  which  lifts  the  fore  end  of  the  board.  This  sheave  is  fitted  at  one 
end  of  the  barrel  of  the  winch. 

The  Witch  has  oak  frames  2ft.  Gin.  apart,  with  ^in.  wrought  iron  floor- 
knees.     Between  each  pair  of  frames  is  a  steamed  timber  of  American  elm. 

Length  on  load-line  38ft. 

Beam,  extreme   12ft.  4in. 

Displacement 12  tons. 

Lead  on  keel  3  tons. 

Lead  inside 3  tons  9cwt. 

Iron  centre-plate   11  owt. 

Iron  floors  7  tons  8  owt. 

Mast,  deck  to  honnds    88ft. 

Masthead    5ft. 

Main  boom 42ft. 

Main  gaff    26ft. 

Bowsprit  outside  stem  26ft. 

Topmast 18ft. 

Luff  of  mainsail 29ft. 

Area  of  mainsail   1175  sq.  ft. 

,f       jib 575  sq.  ft 

,,       forewail 230  sq.  ft. 

,,       topsail 878  sq.  ft. 
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TABLE  OP  OFFSETS  FOB  LOUGH  EBNE  YACHTS. 


No.  of  Seotion 


HelghtB  from  L.W.L.  to  coyering  board . 
Depths  from  L.W.L.  to  lower  edge  of 

rabbet  of  keel 

Half-breadtliB  on  deok    

Half-breadths  on  L.W.L. 


»••  •••  ■••  t««  ••■  ••• 


Half.breadths  No.  2  W.L 

Half-breadthfl  on  diagonal  p  

Depths  below  L.W.L.  on  buttock  line  0 . 
Heights  aboye  L.W.L.  on  buttook  line  « 


■^ 


1 

2 

8 

4 

5 

Mid. 

6 

7 

8 

9 

ft.  in. 

ft.  in. 

ft.  in. 

ft  in. 

ft.  in. 

ft.  in. 

ft.  in. 

ft.  in. 

ft.  in. 

3  5 

3  Ok 

2  7i 

2  3 

2  1 

1  lli 

2  0 

2  3 

2  6 

2  1 

2  4 

2  8 

2  11 

3  2 

8  0 

2  1 

0  3 

^BM* 

1  6 

8  6 

5  0 

5  11 

6  2 

6  t) 

5  6 

4  8 

3  7 

0  9 

2  5 

4  2 

5  8 

6  1 

5  9 

4  4 

0  7 

0  6 

1  6 

3  10 

4  2 

4  7 

3  8 

1  2 

0  2| 

— . 

1  8 

8  1 

4  7 

5  Si 

6  H 

5  7 

4  6 

2  10 

0  5 

— 

— 

1  u 

1  9 

1  lOi 

1  6 

0  7 

— 

— 

' 

1  U 

~^ 

0  8i 

2  Oi 

No.  1  seciioii  is  8ft.  lin.  from  fore  side  of  stem.  The  remaining  sections  are  5ft.  apart. 
The  midship  seotion  is  shown  on  both  sides  of  the  body  plan.  Eyery  o^er  section  is  left  ont,  the 
frames  being  2ft.  Gin.  centre  to  centre,  with  a  steamed  frame  between  these,  making  the  actual 
spacing  1ft.  Sin.  centre  to  centre. 

No.  2  water-line  is  1ft.  8in.  below  L.W.L. 

Diagonal  g  g  ia  struck  on  middle  line  1ft.  llin.  aboye  the  L.W.L.    (See  Body  Flsn.) 

The  buttook  line  «  0  is  8ft.  out  from  middle  yertical  line  of  body  plan.  This  buttook  line  is 
■hown  in  the  sheer  plan. 

Sometimes  whilst  sailing  in  sliallow  water  the  after  end  only  of 
the  dipper  is  raised;  and  at  all  times  with  the  fore  end  below  the  keel 
the  lateral  resistance  is  fonnd  to  be  very  effectiye. 


CHAPTER  XXVI 
BOATS  OF  THE  IRISH  MODEL  YACHT  CLUB. 


At  Kingstown  the  Irish  Model  Yacht  Club  have  instituted  races  for 
boats  of  18ft.  length  on  the  load-line^  and  the  contests  between  these  small 
craft  are  very  keen^  and  in  a  breeze  some  fine  examples  of  boat  sailing  may 
often  be  seen.  The  rules  require  that  the  boats  shall  not  exceed  18ft. 
lengthy  and  that  they  shall  have  no  counter.  The  club  have  also  instituted 
a  class  for  ''three  tenners/^  and  it  occurred  to  Mr.  Ardagh  E.  Long,  one 
of  the  many  good  boat  sailers  at  Kingstown,  that  an  18ft.  boat  might  also 
be  a  three-tonner.  With  this  object  in  view  he  designed  the  exceedingly 
nice-looking  boat  Heathen  Chinee,  depicted  on  Plate  XXX. 


Jjemgih 

Breadth ,  extreme  . . . . 
Draught,  extreme  . . . . 

Displacement  

Ballast  inside  (iron)  . 
Ballast  on  keel  (iron) . 
Mast,  deck  to  hounds 

Pole  

Boom,  extreme    

Gaff  

Bowsprit  outboard .... 
Topsail  yard    


Hkathkn  Chines. 

Tanthb. 

18ft. 

17ft.  llin. 

7ft. 

5ft.  2in. 

4ft.  3in. 

4ft. 

3' 5  tons. 

3*5  tons  (about). 

12cwt. 

1  ton  16cwt. 

1  ton  2owt. 

None. 

16ft.  6in. 

14ft.  3in. 

8ft. 

9ft.  9in. 

18ft. 

18ft. 

14ft. 

8ft.  3in. 

18ft. 


13ft.  8in. 
9ft. 
18ft 


Generally  the  proportion  of  beam  to  18ft.  length  is  from  5ft.  Gin.  to 
5ft.  8iin.,  and  two  considerations  have  thus  limited  the  beam.  In  the 
first  place  it  has  not  been  anticipated  that  a  three-tonner  with  only  18ft. 
length  could  compete  with  a  three-tonner  of  25ft.  or  upwards,  and  so  the 
beam  of  the  18ft.  boats  has  been  kept  down  to  that  necessary  to  make 
two  tons,  for  the  sake  of  time  allowance ;  in  the  second  place,  in  the 
18ft.  class  time  is  allowed  by  a  rule  of  length  and  beam  added  together. 
For  these  two  reasons  beam  has  usually  been  limited  to  the  proportions 
named.     The  boats  have,  however,  not  been  successful  in  the  three-tons 
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class^  and  it  is  a  moot  point  whether  they  would  not  have  been  better  for 
a  little  more  beam.  They  have  about  the  same  displacement  as  Heathen 
Chinee,  but  are  a  trifle  deeper  in  the  body ;  they  are  undeniably  fast  along 
the  wind,  but  do  not  carry  their  canvas  quite  so  well  as  they  might,  that 
isj  in  comparison  with  the  three-tonners.  Whether  Heathen  Chinee,  with 
her  greater  beam,  will  be  successful  against  her  narrower  compeers  in  the 
18ft.  class,  and  in  the  three-ton  class  as  well,  has  yet  to  bo  put  to  the  proof. 

The  lanthe  is  the  narrowest  boat  of  the  class,  and  is  cutter  rigged ;  but 
the  hitherto  most  successful  boat.  Shrimp,  has  a  few  inches  more  beam,  and 
is  sloop  rigged,  as  will  be  Heathen  Chinee.  The  one  headsail  is  set  flying 
with  tack  to  bowsprit  end  like  a  jib,  and  Heathen  Chinee  will  have  as  many 
as  four  jibs  to  suit  difEerenfc  points  of  sailing,  strength  of  wind,  or  reduced 
mainsail.  The  forestay  is  set  up  to  the  stem  by  a  lanyard,  and  on  going 
about  the  clew  of  the  headsail  is,  of  course,  hauled  round  this  stay. 

The  topsails  are  very  peaked,  similar  to  Alert^s  (see  Plate  XI.),  the 
tack  being  fast  to  the  heel  of  the  yard.  A  spinnaker  is  carried,  and  the 
booms  for  the  same  are  usually  longer  than  the  boat — the  Shrimp^s  being 
about  24ft.  long. 

The  boats  are  actually  only  half  open,  as  they  are  decked  forward  and 
aft,  with  a  large  cockpit  amidships.  The  lanthe  had  a  movable  deck 
(formed  with  cockpit)  so  as  to  be  qualified  as  a  real  open  boat.  The 
deck  was  a  heavy  one  of  2in.  pine,  screwed  down  to  a  stout  gunwale  with 
strips  of  india-rubber  listing  between. 

In  the  18ft.  class  counters  are  not  allowed,  even  though  they  be 
included  in  the  18ft.  length;  but,  nevertheless,  counters  are  found  to  be  of 
such  service  to  the  boats,  and  so  convenient  in  working  the  long  boom 
that  most  of  them  are  fitted  with  movable  counters,  which  are  fixed  when 
it  is  not  de  rigueur  to  sail  without  one. 

The  counter  is  usually  about  4ft.  long,  and  is  framed  and  planked. 
The  fore  end  corresponds  to  the  transom,  but  is  fitted  with  a  rudder  case  or 
trunk,  of  which  t  in  Fig.  103  is  a  section.  Fig.  1 04  represents  a  fore  end  view 
of  the  counter;  a,  a,  a,  a,  are  large  Jin.  washer  plates  screwed  to  the  end 
frame ;  fe,  fe,  fe,  h,  are  fin.  bolts  with  large  heads,  so  as  to  have  a  good  grip 
of  the  washers.  On  the  fore  side  of  the  transom  frame  of  the  boat  similar 
washers  are  fitted,  and  the  bolts  thereon  are  screwed  up  tightly  by  thumb- 
screws, as  shown  by  s  8,  Fig.  105.  The  counters  are  securely  held  by  this 
arrangement ;  but  if  additional  strength  were  required  to  meet  any  unusual 
strain,  a  tye  rod  might  be  used  similar  to  that  recommended  for  the  Winder- 
mere boats  (see  Fig.  106). 

If  accurately  and  securely  fitted  these  counters  look  well  and  answer 
well,  but  viewed  end  on  appear  rather  narrow  on  account  of  the  ^^  tuck  up  ^' 
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and  narrowness  of  the  transom,  necessary  for  sailing  as  a  square-sterned 
boat.  (See  remarks  on  this  subject  in  reference  to  fitting  counters  to  the 
Itchen  boats^  p.  340). 


K^^N^^^;^^ 


;55«&*5*«S5>*?5!WS 


^  t    ^^W^^^^^^y^^r^^-^^r^^ 


Fia.  103. 


a 


a 


FiQ.  104. 


Fia.  105. 


Thumb  scre^r 


ZoadL  yrdUr  hn^ 


Fig.  106. 

The  lines  of  the  Heathen  Chinee  are  represented  on  Plate  XXX.,  but 
the  following  table  of  ^^  offsets  ^^  will  be  referred  to  in  making  moulds  for 
building. 


No.  of  Section 


8 


'      9 

Transm. 


Heights  to  ooyering:  board  *. . . . 

Depths  to  rabbet  t   jl  5 

Half-breadths  on  deck     1  3 1 

Half-breadths  Sin.  above  L. W. L.  |  0  1 1 J 

Half-breadths  on  L. W.L 0  9  .^ 

Half-breadths  W.L.  2 lo     6 

Half-breadths  W.L.  3 10  2^ 

Half-breadths  W.L.  4 — 


ft.  in.  i  ft.  in. 
2     8    '2     5i 


2 
2 
1 
1 
1 
0 
0 


2\ 
lOi 

7i 
3 
9 
32 


ft.  in.    ft.  in.  |  ft.  in.    ft.  in. 
2     3      2     1.V   2     0.i    2     0 

8'.  2 

3    !3 
2    13 


6 

10 
7^,3 


2 

13 


4^12  11^13 


9  12 
5  3 
5 ;  3 
3i    3 


7i- 
4=i 
5i 


ft.  in.    ft.  in.   ft.  in. 


4i    3 


2 
2 
3 
3 


0,2     7    I  2  11|    2  lOi 


Oi 

3 

»>» 

3i 

Oi 


2 

1 

2 
o 


02 

8 
9 


o      o 


71 


4-^ 
8^ 


1  11 

1    02 1 


li- 


1  Hi 
0  lOi 


1 

0 


1 

2     10 

3i  j  0  11  I  0 
2  lo  3i  0 
4^   0     2    ,0 


Art 

O 

o 


The  water-lines  are  Sin.  apart.  The  sections  are  2ft.  apart. 

All  the  half -breadths  include  the  plank. 


*  Underside  of  ooyering  board. 


t  Lower  edge  of  rabbet. 


13  B 
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CHAPTER   XXVII. 

PENZANCE  LUGGERS,  GALWAY   HOOKER  AND 
POOKHAUN,  NORWEGIAN  PILOT  BOAT,  &C. 


Pekzakcs  Luggers  enjoy  a  very  considerable  reputation  for  weatherliness, 
and  it  has  even  been  said  that  in  this  quality  they  exceed  the  famous  cutter 
yachts  of  this  kingdom.  Be  this  as  it  may,  there  is  no  doubt  that  with 
two  large  and  well  cut  sails,  a  sharp  entrance,  and  equally  sharp  run,  they 
are  highly  adapted  for  sailing  by  the  wind.  They  vary  in  length  from 
40ft.  to  52ft.  length  of  keel,  and  have  a  good  proportion  of  beam,  usually 
a  little  less  than  one-third  the  length  on  deck,  or  about  0*3  of  that  length. 
The  greatest  beam  is  on  deck,  the  turn  of  the  bilge  is  very  easy,  and  the 
floors  nearly  straight,  with  bat  little  dead  rise.  The  displacement  of  the 
boats  is  comparatively  small,  and  although  the  greatest  transverse  section 
is  ahead  of  the  centre  of  length  of  load  line,  yet  is  the  centre  of  buoyancy 
a  little  abaft  that  centre.  The  displacement  of  the  fore-body  and  the 
displacement  of  the  after-body  are  thus  nearly  equal,  and  this  is  accounted 
for  by  the  more  or  less  rake  given  to  the  mid-section — so  that  practically 
the  mid-section  is  not  so  far  forward  as  the  position  shown  in  the  drawing 
— and  to  the  steepness  of  the  buttock  Unes  aft  and  the  lightness  of  the 
draught  forward.  It  will  be  observed  that  there  is  little  or  no  dead  wood 
aft,  in  fact  it  is  *'  all  vessel ''  there,  and  the  comparative  fulness  of  the 
buttock  lines  is  compensated  for  by  the  fineness  of  the  horizontal  or  water 
lines,  as  shown  in  the  Half  Breadth  Plan.  It  is  said  that  the  Penzance 
luggers  are  wonderfully  dry  in  a  head  sea,  and  they  are  particularly 
lively.  They  have  long  easy  lines ;  an  almost  perfectly  balanced  fore  and 
after  body;  no  weight  in  the  ends  ;  no  heavy  bowsprit,  or  boom,  or 
rigging;  and  not  a  large  weight  of  ballast  to  carry.  The  mast,  it  is 
true,  is  stepped  rather  fer  forward,  but  the  absence  of  a  bowsprit  more 
than  compensates  for  this,  and,  whilst  it  may  increase  the  momentum 
acquired  during  pitching  and  scending,  it  does  not  cause  them  to  plunge 
their  bows  under.    A  smaller  class  of  lugger^  built  on  the  same  lines^ 
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but  aboat  30ft.  on  the  keel,  for  the  Pilchard  fishing,  are  open  in  the 
middle,  and  only  decked  fore  and  aft.  One  of  these  boats  went  to 
Australia  in  1848  with  five  hands  for  the  "diggings."  She  called  off 
the  Cape  and  took  the  mails  to  Melbourne,  actually  beating  the  regular 
Packet,  although  she  had  to  make  a  raft  or  floating  anchor  of  her  spars 
to  ride  to  during  a  heavy  gale. 

It  is  claimed  that  the  Penzance  luggers  are  capable  of  very  high  speed, 
and  although  they  are  not  asserted  to  have  done  such  wonderful  things  as 
the  Yorkshire  luggers  have,  there  is  no  doubt  that  they  are  capable  of 
attaining  a  speed  equal  to  that  attained  by  any  other  craft  of  similar 
length.  The  design  we  give  (Plate  XXXI.)  is  that  of  the  Colleen  Bawn, 
built  at  Penzance,  by  Mr.  J.  R.  Wills,  and  she  is  one  of  the  fastest 
luggers  yet  built  in  the  west.  It  will  be  seen  that  she  has  about  the  length 
of  load  line  of  a  racing  20-tonner,  but  has  5ft.  more  beam  than  any  such 
yacht  has,  and  less  draught  of  water.  However  the  "  Dewdrop,"  also  built 
by  Mr.  Wills,  could  beat  her  in  a  breeze,  although  she  was  only  45ft.  on  the 
keel  and  had  no  counter.  The  Dewdrop  was  bought  by  Mr.  T.  G.  Freke, 
and  fitted  up  as  a  yacht.  He  gave  her  new  spars  and  a  couple  of  "  lugs  " 
which  were  of  unusual  size,  the  bumpkin  outrigger  for  the  mizen  being 
29ft.  outboard;  still  there  was  not  spread  enough  for  the  mizen,  and 
a  foot-yard  was  used  after  the  fashion  of  the  foot-yard  to  a  balloon 
topsail.  She  had  a  mizen  staysail  and  was  very  remarkable  for  her  close- 
windedness. 

The  rig  it  will  be  seen,  upon  reference  to  Fig.  109  (page  377),  consists 
of  two  lug  sails,  usually  made  of  cotton  and  tanned  with  oak  bark  and 
catechu.  The  fore  lug  has  to  be  dipped  in  tacking,  but  the  mizen  is  a 
working  one  and  requires  no  dipping,  the  tack  being  made  fast  at  the 
mast.  There  is  no  rigging  to  either  mast,  beyond  a  burton  to  the  fore- 
mast and  a  stay  to  the  mizen.  The  burton  is  brought  to  windward  of  the 
mast,  and  so  is  the  tye-tackle. 

The  sails  are  seldom  reefed,  and  they  are  made  with  only  one  reef 
band.  When  it  is  necessary  to  shorten  sail,  the  mizen  is  shifted  forward 
and  a  smaller  mizen  set;  and  this  shifting  goes  on  until  the  small  ^^watch'' 
mizen  (used  when  riding  to  the  nets  with  foremast  unshipped)  is  reached. 
The  boats  are  usually  provided  with  the  large  fore  lug,  and  three  mizens 
besides  the  watch  mizen.  They  cannot  very  well  be  hove  to,  and  have  to 
be  kept "  trying "  by  the  wind  or  scudding  before  it ;  however,  it  must 
be  a  heavy  gale  that  causes  them  to  ^^up-helm,^^  and  then  no  craft  of 
similar  size  afloat  can  excel  them  in  running  for  the  land. 

The  sail  is  hoisted  by  a  chain  halyard  called  a  tye  and  a  tackle  or 
purchase,  consisting  of  two  double  blocks,  the  tsJl  leading  from  the  lower 
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block.  The  sheave  hole  at  the  masthead  for  the  tye  has  only  a  ^Mead 
sheave/^  that  is,  a  half  sheave  fitted  in  the  hole.  The  mast  traveller  is 
two  half  hoops  jointed  together  by  eyes,  and  they  are  said  never  to  jam 
(see  ^^ Traveller  ^^  in  the  Appendix).  The  tack  of  the  fore  lug  is  hooked 
to  the  short  bumpkin  outside  the  stem  head,  but  when  the  other  mizen- 
lugs  are  shifted  forward  the  tack  is  hooked  to  the  stem  head.  Tlie 
fore  sheet  tackle  is  hooked  to  an  outrigger  outside  on  the  wales  jast 
abreast  of  the  mizen  mast. 

The  mizen  stay  tackle  is  hooked  to  a  ring  bolt  in  the  centre  of  the 
deck. 

The  mizen  sheet  is  fitted  in  this  way  (see  Fig.  107) :  on  the  bumpkin* 
is  an  iron  traveller,  to  the  underside  of  which  the  chain  sheet  is  fast ; 
the  sheet  is  rove  up  through  a  sheave  hole  at  the  end  of  the  bumpkin 
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and  hooked  to  the  clew  of  the  mizen.  A  block  is  hooked  to  the 
traveller,  through  which  a  rope  is  rove,  one  end  being  made  fast  on 
board.     There  are  no  stays  to  the  bumpkin. 

In  tacking,  the  sheet  is  unhooked  from  the  sail  as  the  helm  is  put 
down;  as  the  boat  comes  head  to  wind,  the  halyards  are  eased  up  and 
the  after-leach  of  the  sail  hauled  down  upon  until  the  after-end  of  the 
yard  or  peak  can  be  shifted  round  by  the  fore-side  of  the  mast;  the 
tack  is  never  started.  The  sail  is  gathered  in  by  the  foot  and  leech, 
and  passed  round  the  fore-side  of  the  mast.  By  not  letting  go  the  tack 
the  fore-part  of  the  sail  acts  as  a  jib,  and  assists  in  paying  the  boat's 
head  off.  If  the  boat  does  not  pay  off  readily,  the  foreyard  is  kept 
into  the  mast  so  that  only  the  fore-part  of  the  sail  can  fill,  and  the 
mizen  sheet  is  let  fly. 

In  the  mackerel  season,  from  February  to  July,  they  carry  about 
one  and  a  quarter  mile  of  nets  on  the  S.W.  coast  of  Ireland.  In  the 
herring  season,  from  October  to  January,  they  carry  from  half  to  three- 
quarters  of  a  mile  of  nets  on  the  S.W.  coast  of  England. 

When  hauling  or  shooting  the  nets,  rollers  are  fixed  on  the  coamings 
of  the  hatchways  and  on  the  rail  of   the  bulwarks,  to  enable  the  nets 
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to  run  well  and  to  prevent  their  being  damaged.  Before  the  net  is 
shot  over  the  side,  a  shoot  rope  is  bent  to  the  head  of  the  net  by  stops. 
The  stops  are  long  enough  to  allow  the  shoot  rope  to  lie  about  half  way 
down  the  net.  The  use  of  this  rope  is  to  save  the  nets,  should  a  vessel 
sail  through  and  cut  them.     The  boats  ride  to  the  nets  by  this  rope. 

The  boats  are  usually  manned  by  six  men  and  a  boy,  who  are 
employed  as  follows  :  Two  at  the  capstan  getting  in  the  net;  one 
forward  to  cast  off  the  stops  of  the  shoot  rope;  two  at  the  net-room 
hatchway-  to  shake  out  the  fish,  and  stow  the  net;  one  at  the  helm,  and 
the  boy  to  coil  away  the  shoot  rope. 

It  will  be  noticed  upon  reference  to  the  Body  Plan  and  Sheer  Plan 
that  the  top  of  the  keel,  and  not  the  load  water-line,  is  the  base  line 
from  which  all  heights  are  measured.  All  the  sections  shown  in  the 
Sheer  Plan  are  therefore  perpendicular  to  the  base  line  or  keel,  and 
not  to  the  load  water-line.  The  curved  Unes  shown  in  the  Body  Plan 
are  water-lines;  they  are  set  off  in  this  way:  in  the  Sheer  Plan 
(Plate  XXXI.)  at  No.  3  section,  measure  the  distance  from  A  to  f; 
set  off  this  distance  on  the  middle  line  (o)  of  the  Body  Plan  as  at  j, 
measured  from  the  base  line;  then  draw  the  ticked  line  t  at  right 
angles  to  o,  and  where  this  line  cuts  No.  3  section  at  v  will  be  the  spot 
for  the  water-line  on  that  section.  The  points  in  the  other  sections 
will  be  similarly  found,  and,  when  complete,  a  line  drawn  through  the 
spots  will  represent  the  water-Une,  and  will  be  more  or  less  curved. 


No.  of  Seotion 


Sheer  Plan. 


ft.  in.  ft.  in.  ft.  in. 


ft.  in. 


Heights  from  top  of  keel  to  cover-  |  { 

ing  board 7     0   6  11  ,6  10   6  10 

Depths  from  L.W.L.  to  top  of  keel  3     5 

Body  Plan. 

Half-breadths  at  deck    1 

Half -breadths,  a  diagonal 

Half- breadths,  g  diagonal 1 

Half -breadths,  k  diagonal 1 

Half -breadth  s,  m  diagonal    1 

Half -breadths,  n  diagonal 


ft.  in.  ft.  in. 


6  10    6  11 


6 


8 


9 


ft.  in.!ft.  in.  ft.  in. 


7     17    5   7  10 


ft.  in. 

8    6 
5    4 


6  11    6    4i 

7  4i6    4 
6    6i'4  Hi 
4  10  13    2 
2  llijl     81 
1     4}0    9i 


5 
4 

2 
0 
0 
0 


6 

4 

2 

9 

4i 

3 


All  the  half -breadths  are  without  the  plank. 

No.  1  section  is  3ft  Sin.  from  the  fore  perpendionlar  P.  The  other  aeotiona  are  5ft.  Sin. 
apart,  and  No.  9  section  is  2ft.  from  the  aft  perpendionlar  P  2. 

All  the  half-breadths  given  are  without  the  plank. 

The  water-lines  shown  in  the  Half-breadth  Plan  are  1ft.  apart  in  the  Body  Plan. 

Diagonal  a  is  struck  9ft.  above  the  base  line,  and  cuts  the  perpendionlar  p  6ft.  above  the 
ba«e  line. 
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Dia^nal  g  ia  straok  7ft.  4in.  aboTS  tlie  base  line,  and  onta  p  ptigl  and  ;  2  at  tft  IKn.  abora 
the  bage  line. 

Diagonal  i  ig  Btmck  5ft.  llin.  above  the  baae  line,  and  onts  ppatil  and  I  2  at  2ft.  Ilia, 
above  the  baas  lino. 

Diagonal  m  ia  itmok  4ft.  2in.  above  the  baee  line,  and  onte  p  f  at  m  1  and  m  2  at  Sim.  above 
the  base  line. 

Diagonal  «  is  Btraok  2ft.  Sin.  aboie  the  base  line,  and  at  n  1  and  n  3  ta  3ft.  8in.  ont  from  tlie 
middle  vertical  line  o. 

The  midship  section  is  midvay  between  No.  i  and  No.  5  Beotiona. 

The  foie  bulkhead  A.,  forming  the  warp  room  (see  Sheer  Plan),  is  13ft.  Sin.  abaft  the  fore 
perpendiontar. 

The  bulkhead  B  ii  6ft.  from  A,  C  Sft  from  B,  D  7ft.  from  C  ;  E  ia  the  oompanioD  entranoe  to 
hooabin. 


BoDT  Fur. 
Pio.  lOS. 

ft.   in. 

Length  ondeok,  foie  aide  of  etem,  aft  aids  of  Btempoat Gl    0 

Length  on  keel «    0 

Bales  of  atempost    1    4 

Breadth,  moulded 14    7 

Braadtti,  extreme,  with  plank  on   14  10 

Draught  of  water,  extreme 6    0 

Hid-Bootion  aliead  of  centre  of  length  of  load  line   1     S 

Centre  of  bnoyanoy  abaft  centre  of  length  of  load  line   0    4 

Diaplaoement  to  load  water-line S6  tana 

Diaplaoement  per  ineh  at  load  line 1  ton  2owt. 

Tonnage,  BJf 41  tona 

BaDaat 14  torn 

ft.  In. 

Biding  of  keel,  stem  anditampoit 0    6^ 

Uonlding  (depth)  of  keel 0    S 

Biding  of  framei   0    4 

Boom  and  apaoe   1     5 

In  the  drawing  only  every  fourth  frame  or  aeotion  ia  ahawn. 

ft.    in. 

Fore  maat,  deak  to  sheave  37     6 

Miaon  mast,  deck  to  sheave    29     0 

Mixes  mast,  deck  to  topsail  halyard  aheara 87    t 

UiMn  bampUn,  ontaide 20    0 
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ft.  in. 

Foremast,  diameteor  at  deok   Oil 

Foremast,  diameter  at  sheaye 0    6i 

Mizenmast,  diameter  at  deok 0  10^ 

Mizenmast,  diameter  at  sheaTe 0    6| 

Fore  tack  bumpkin,  outside   1     3 

Luff  of  fore  lugfsail  26    0 

Leeok  of  f ore  Ingsail    46    0 

Foot  of  fore  Ingsail 34    0 

Head  of  fore  lugsaa 28    0 

Clew  to  weather  earing  of  fore  Ingsail 36    0 

Lnff  of  mizen  Ingsail   20    0 

Leech  of  mizen  Ingsail 41     0 

Foot  of  mizen  Ingsail  29    0 

Head  of  mizen  Ingsail 24    0 

Clew  to  weather  earing  of  mizen  Ingsail  36    0 

Area,  fore  Ingsail 980  sq.  ft. 

mizen  Ingsail 730  sq.  ft. 


FENZANCE    IXTOGKR. 
Fio.   109. 


THE    COBLE. 

No  boat  is  more  distinctive  in  type  than  the  coble  of  the  north-east 
coast.  Their  high,  sharp  bow  and  long,  flat  floor  adapt  them  for  rough 
water  and  for  beaching  stem  foremost  through  surf.  Their  speed  and 
performance  in  a  sea,  as  compared  with  the  speed  and  performance  of  a 
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well-formed  and  well -handled  yaclit  of  similar  length,  are,  however,  no 
doabt  exaggerated.  Running  before  a  sea  they  require  clever  handling,  as, 
on  account  of  the  excessive  fore  gripe,  they  evince  a  tendency  to  fly  up 
in  the  wind  or  broach  to.  The  peculiarly  deep  rudder  checks  this  tendency 
somewhat,  but  the  rudders  are  generally  so  narrow  that  they  do  not  keep 
the  boat  so  straight  as  they  might  be  kept  with  some  keel  "drag."  How- 
ever, "  drag"  would  be  inimical  to  beaching  st^m  first,  as  the  small  draught 
aft  (with  rudder  unshipped)  admits  of  their  being  landed  high  on  a  beach ; 
and  the  sharp,  high,  and  flaring  bow  keeps  the  surf  from  breaking  on 
board.  The  coble  is  very  weatherly,  and  is  perhaps  seen  to  greatest 
advantage  when  hanging  up  against  a  head  sea  or  wind. 

The  side  keels  (shown  by  A;  in  the  cross  sections)  overlap  the  fore 
keel  at  A.     The  fore  keel  sometimes  is  at  least  a  third  shorter  than  shown. 

The  boats  are  measured  for  length  from  the  heel  of  the  sternpost 
to  the  scarph  of  the  stem  or  fore  foot,  and  this  length  is  called  the 
"ram."  The  length  of  the  "ram"  varies  from  15ft.  to  40ft.,  and  the 
extreme  breadth  is  about  one-fourth  the  length  over  all.  The  drawing 
on  page  379  was  made  by  Mr.  6.  Christopher  Davies  from  a  typical  boat 
of  20ft.  length.  The  mast  of  such  a  boat  is  stepped  5ft.  Gin.  from  the 
stem,  and  rakes  aft  as  shown  (Pig.  110).  It  is  about  14ft.  above  the  gun- 
wale, and  the  only  stay  is  the  halyard  brought  to  the  weather  side.  The 
sail  is  a  square,  flat-headed,  dipping  lug,  with  tack  fast  to  the  weather 
bow,  a  little  forward  of  the  mast.  In  moderate  weather  a  jib  and  mizen 
are  carried.  When  a  jib  is  carried,  the  tack  of  the  lug  is  brought  to 
the  mast ;  but  they  are  not  then  considered  so  weatherly  as  they  are  when 
the  tack  is  on  the  weather  bow.  The  boats  are  made  to  carry  their 
canvas  a  long  time,  and  the  only  ballast  used  consists  of  bags  of  sand. 

The  Yorkshire  cobles  are  generally  round-stemed,  and  have  very 
hollow  bows  at  the  load  line,  and  a  great  deal  of  shoulder  above.  The 
Durham  and  Northumbrian  boats  are  fuller  at  the  load  line.  Builders 
of  these  boats  are  Mr.  Cambridge,  of  Filey;  Mr.  Hopwood,  of  Flam- 
borough  ;  and  Mr.  Trotter,  of  South  Shields.  The  Filey  boats  are  noted 
for  good  qualities  under  canvas. 

At  Cullerwater  there  is  a  squadron  of  ^'private"  cobles,  of  which 
Sir  Hedworth  Williamson  is  commodore.  The  leading  dimensions  of  the 
Lalage,  one  of  the  most  noted  of  this  fleet,  is  as  under  : 


ft.  in. 

Length  oyer  all  31     8 

Bam 21    8 

Breadth  extreme 7    0 

Side 2    5 

Mart 80    5 


ft.  in. 

Mizen  mast 20    6 

Head  of  main  lug  15     6 

Foot  of  main  log   16    6 

Loft  of  main  log    21    6 

Leach  of  main  log 28    0 
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The  lug  mizen  is,  mast  for  mast,  of  proportionate  dimensions.  The 
jib  is  about  10ft.  on  the  foot.  Standing  lugs  would  probably  be  found 
much  handier  for  ordinary  work,  as  the  constant  dipping  in  beating  to 
windward  would  be  avoided. 

THE  GALWAY  HOOKER  AND  POOKHAUN. 

The  Galway  hookers  are  noted  on  the  west  coast  of  Ireland  for  their 
weatherly  qualities.  They  average  from  11  to  16  tons,  and  being  short, 
broad  boats,  with  very  hollow  bows,  they  are  exceedingly  Hvely  in  a  sea- 
way, but  seldom  ship  a  sea;  perfectly  safe  in  every  way  except  running 
when  deep,  when  they  have  sometimes  been  pooped,  owing  to  tjieir  lean 
hollow  runs. 

Speaking  of  these  hookers.  Commander  Homer,  R.N.,  says  ^^they 
are  very  bluff  above  and  hollow  beneath,  and  I  often  tried  to  persuade 
them  to  alter,  and  at  last,  after  seven  years,  found  one  man,  Gill,  of 
Arran,  who  promised  to  do  so,  and  who  a  year  after  sent  me  word  that 
his  new  boat,  launched  just  in  time  for  a  regatta,  couldn^t  be  looked 
al^-^beating  everything."     (See  Plate  XXXII.) 

The  sails  were  made  of  a  coarse  stuff  called  "  band  Hnen,'*  saturated 
with  a  mixture  of  tar  and  butter,  which  never  thoroughly  dried. 

Horses  and  travellers  are  not  used  for  the  mainsheet,  but  when  on 
a  wind  the  sheet  is  belayed  by  a  single  nipping  hitch  round  the  timber- 
head  on  the  quarter,  taut  down,  keeping  the  mainsail  very  flat. 

They  carried  a  strong  weather  helm,  and  were  quick  in  stays. 

They  were  cleverly  handled  by  the  Claddagh  fishermen,  and  few 
things  could  be  conceived  prettier  than  a  fleet  of  them  working  out 
for  the  fishing  ground  with  the  sun  shining  through  their  brown  and 
red  sails. 

The  Galway  pookhaun  (Plate  XXXIII.)  is  a  smaller  boat  than  the 
hooker,  and  used  for  both  rowing  and  saihng;  but  it  is  built  with  the 
same  ideas,  of  great  tumble-home  of  topside  to  keep  the  gunwale  out  of 
the  water  when  heeUng  over,  and  very  raking  stempost,  for  quickness  in 
stays.  The  sail  of  the  pookhaun  is  single,  cut  as  a  triangle,  with  a 
yard  on  part  of  fore  side,  to  set  as  a  lug ;  and  when  working  to 
windward  the  fore  end  of  the  yard  is  dipped  abaft  the  mast,  and 
she  is  brought  round  very  cleverly  —  often,  when  blowing  fresh,  the 
man  at  the  tack  taking  a  flying  swing  round  the  mast  with  it.  They 
sail  exceedingly  well,  and  are  very  graceful  and  picturesque  boats 
under  sail. 

The  mainsaQ  in  the  hooker  is  laced  to  the  mast,  the  lacing  going 
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throngh  the  cringle  and  back  again^  round  before  the  mast;  the  sail 
coming  down  with  the  greatest  ease  when  head  to  wind.  The  ballast 
is  of  stone^  built  into  the  bottom  of  the  hooker  and  making  a  fire  hearth^ 
with  a  deck  above  as  far  aft  as  the  mast. 

SHIP'S  BOAT  FOR  ROWING  OR  SAILING. 

Commander  T.  B.  Homer,  R.N.,  in  1858,  designed  a  boat  for  the 
Channel  Island  survey,  and  she  was  afterwards  fitted  for  the  service. 
The  lines  of  this  boat  are  shown  on  Plate  XXXIV.  She  has,  it  will  be 
seen,  a  very  flat  floor,  square  bilge,  and  fine,  deep  ends ;  she  was  there- 
fore very  buoyant,  like  a  lifeboat  She  was  reported  to  be  fast,  weatherly, 
dry,  and  steady  under  oars  or  canvas. 

Conmiander  Homer  subsequently  designed  another  boat  of  smaller 
dimensions  for  general  use  (see  Plate  XXXIV.).  She  is  reported  to  have 
been  a  wonderful  boat  against  a  head  sea  with  four  hands,  and  generally 
rowed  fast.  Under  canvas  she  was  equally  a  success.  The  transom 
could  of  course  be  made  '^  square,'^  if  preferred. 

The  standing  lug,  with  mizen  and  head  sail,  would  be  a  good  rig 
for  either  of  these  boats.  The  mast  would  remain  where  shown,  and  the 
fore  part  of  the  lug  would  be  done  away  with.  The  head  yard  would 
remain  about  the  same,  but  the  lug  would  be  given  greater  peak. 

Sand  bags  could  be  carried  for  ballast. 

BELFAST   YAWLS. 

This  type  of  whale  boat  is  said  to  have  been  imported  from  Norway, 
and  even  the  Gralway  hooker  and  pookhaun  exhibit  evidence  of  Norwegian 
origin.  The  Belfast  yawls  vary  in  length  from  12ft.  to  30ft.  The  larger 
craft  above  20ft.  keel  have  two  masts,  the  shorter  one  being  stepped 
forward.  The  mast  is  stepped  in  the  keelson,  and  fits  into  a  half  circle 
cut  out  of  the  thwart.  It  is  stayed  forward,  and  is  kept  in  position 
without  any  mast  clamp  on  the  thwart. 

The  tack  of  the  sail  is  hooked  to  a  hook  on  the  bow.  There  are 
two  hooks  on  each  bow,  the  after  one  being  used  when  before  the  wind. 
The  halyard  consists  of  a  tye  and  single  whip  purchase.  The  standing 
part  of  the  purchase  is  fast  to  the  gunwale,  and  the  fall  is  also  belayed 
to  the  gunwale.  There  is  no  traveller,  and  the  tye  runs  over  a  half 
sheave  at  the  mast  head.  This  fitting  is  in  great  repute  among  the 
Bel&st  men,  as  there  is  little  chance  of  the  yard  jamming  in  hoisting 
or  lowering. 
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The  main  sheet  is  a  single  rope  rove  through  a  bull's-eye  on  a 
swivel  on  the  stempost.  The  sail  is  extended  by  a  boom,  the  latter 
having  a  pin  at  the  outer  end,  which  is  put  into  the  clew  cringle  of  the 
Bail.  The  other  end  is  lashed  to  the  mast.  A  bowline  is  sometimes  used 
as  represented  in  the  cut  (Fig.  111).  This  bowline  is  set  up  to  the  towing 
bollard  or  "  Samson,"  with  which  these  boats  are  always  fitted.    The  sail  is 


oat  so  high  in  the  clew  because  it  should  not  get  into  the  water  during 
rolling.  The  maat  is  stepped  amidships.  In  squalls  the  sheet  or  halyard 
is  let  go.     In  running,  if  the  bows  dive,  the  halyard  is  eased  a  little. 

The  boat  is  steered  by  a  yoke  and  long  lines,  all  the  crew  sitting 
amidahips.  Stones  are  used  as  ballast.  The  rig  is  a  very  rude  one,  and 
it  could  not  be  expected  that  such  craft  would  do  much  to  windward 
where  short  tacking  would  of  necessity  be  frequent. 


NORWEGIAN  PILOT  BOATS. 

The  lines  of  a  Norwegian  pilot  boat  on  page  384  were  drawn  by 
Mr.  Colin  Archer,  of  Lanrvig,  Norway.  It  is  not  often  that  prettier 
or  cleaner  water  lines  will  be  met  with ;  and  if  the  flare  of  the  bow 
were  reduced,  the  fore-foot  rounded  up  a  little,  a  lead  keel  added,  and 
a  suitable  sail  plan,  we  think  that  a  very  fast  and  weatherly  yacht  could 
be  built  from  the  lines.     Mr.  Archer  thus  describes  the  boats : 

"  I  doubt  if  English  boats  of  the  same  size  are  as  handy  with 
a  small  crew  in  all  kinds  of  weather.  A  pilot  and  his  '  boy '  (tfichnically 
BO  called — ^he  may  be  an  'old  boy')  will  go  to  sea  in  one  of  these  boats 
and  stay  there  (perhaps  for  a  week)  till  he  finds  a  vessel.     When  this 
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happens,  perhaps  somewliere  between  the  Naze  and  the  Skaw,  the  boat 
goes  close  alongside,  the  pilot  jumps  on  board,  and  the  '  boy  ^  is  left  to 
bring  the  boat  home  the  best  way  he  can.  The  sail  is  a  sprit,  and, 
notwithstanding  the  formidable  dimensions,  one  man  is  supposed  to  be 
equal  to  all  contingencies. 

Whole  length  of  mast  about 33ft. 

Diameter  at  deck    llin. 

Diameter  at  top   4|in. 

"  There  are  no  shrouds — only  the  forestay.  They  balance  on  a  wind 
with  the  foresail  and  mainsail,  but  generally  carry  a  jib  or  two  for 
sailing  free,  and  often  a  jib-headed  topsail  hoisted  on  a  long  pole.^' 


Fia.  112. 

The  mackerel  fishing-boat  is  the  same  model ;  they  carry  about 
600  fathoms  of  nets,  three  to  four  hands.  These  boats  will  live  a  long 
time  in  a  seaway  and  keep  pretty  dry  (they  are  decked)  ;  but  their 
great  ^^ forte''  is  their  extreme  quickness  in  answering  their  helm,  a 
necessary  quahty  when  ships  have  to  be  boarded  from  them  in  a  gale 
of  wind;  and  they  will  work  to  windward  through  surprisingly  narrow 
places,  and  at  a  good  rate  too.  These  boats  are  all  oak  except  the 
timbers — thirteen  to  fourteen  strakes  IJin.  boards — clinker-built,  with 
juniper  treenails  with  heads,  placed  about  4iin.  apart.  They  look  clumsy, 
chiefly  from  their  upper  works  spreading  so  much.  If  this  feature — 
which,  however,  gives  them  an  enormous  reserve  of  buoyancy — were 
altered,  they  might  be  made  to  look  well  enough,  though  peculiar.  The 
boats  carry  about  one-third  to  one-fourth  of  their  total  weight  in  ballast. 
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generally  consisting  of  iron  ore,  which  is  plentiful  in  the  neighbourhood 
of  Laurvig. 

Lexigth  extreme •• 3dft. 

Length  on  L.W.L 30-2ft. 

Breadth  extreme    ll'6ft. 

Breadth  on  L.W.L 100ft. 

Draught  of  water  4'2ft. 

Displaoement 7*5  tons. 

Area  midship  Beotion 15  sq.  ft. 

Area  load  water-plane   198  sq.  ft. 

Meta-oentre  height 4*46ft. 

Centre  of  bnoyanoy  aft,  centre  of  length  of  L.W.L 5ft. 

Midship  seotion  forward  of  oentre  of  length  of  L.W.L.  ...  0'4ft. 

Area  of  mainsail    500  sq.  ft. 

LnfF  of  main  Hail 24ft. 

Leech  of  mainsaQ  22ft. 

Head  of  mainsail    14ft. 

Foot  of  main  Hail 14ft. 
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CHAPTER   XXViil 
THE  JULLA^'AB. 


Thi  Jnllanar  in  contour  is  different  from  most  other  yessels^  and  some 
pecaUarities  in  her  design^  if  not  of  mach  valaej  are  at  least  original. 
For  instance^  her  stempost  is  upright  and  built  very  far  in  the  vessel^ 
so  that  a  large  portion  of  her  coonter  is  immersed ;  and  her  keel  is  raked 
•o  mnch  that  her  draaght  of  water  at  the  stempost  is  aboat  twelve  times 
what  it  IB  at  the  stem.  But  setting  aside  the  &ct  that  the  America^ 
bnilt  in  1851  by  Mr.  George  Steers,  and  the  Kitten,  bnilt  by  Mr  John 
Hairey  in  1852,  varied  in  their  draaght  of  water  fore  and  aft  in  mnch 
the  same  way,  there  is  no  donbt  that  the  long  immersion  of  counter 
abaft  the  stempost  were  not  the  novelties  they  were  first  thought  to  be. 

In  1852  and  1853  there  was  a  great  discussion  as  to  the  desirability 
of  altering  the  manner  of  taking  length  for  tonnage.  Length  was  taken 
along  the  keel  to  a  plumb-line  dropped  from  the  fore  side  of  the  stem 
at  the  deck.  This  measurement  was  mainly  objectionable  because  it 
tempted  a  man  to  make  a  vessel  very  short  on  the  keel  and  long  on 
the  water-line,  and  by  tripping  a  vessel  the  position  of  the  plumb-line 
could  be  greatly  altered.  To  meet  the  difficulty  and  obtain  fixed  points, 
it  was  proposed  to  alter  the  manner  of  arriving  at  the  length  by  taking 
the  distance  on  deck  from  stem  to  stempost.  In  April,  1858,  Mr. 
William  Cooper,  under  the  nom  de  plvme  of  *'  Vanderdecken,"  published 
a  letter  in  Htmt'a  Yachting  Magazine,  in  which  he  showed  how  easy  it 
would  be  to  evade  such  a  rule.    He  said : 

^^My  plan  is  as  follows:  To  contract  the  length  between  stem  and 
stempost,  by  placing  the  stempost  as  near  the  midship  section  as  the 
form  of  the  midship  section  will  admit  of  [nearer,  we  presume,  in  proportion 
as  the  section  approached  the  V  form],  consistent  with  giving  power 
to  the  operation  of  the  rudder;  to  project  the  main  body  of  the  vessel 
considerably  beyond  the  main  stempost,  without  any  keel,  false  stem- 
pottj  or  dead  wood  whatsoever,  but  with  a  strong,  secure  frame  of  timbers 
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laid  upon  a  keelson.  This  projection  of  the  main  body  thus  assumes 
the  form  of  one  immense  counter,  but,  being  below  the  load  water-Hne, 
enables  the  preservation,  despite  the  trammels  of  measurement,  of  a 
powerful  floating  vessel  with  lengthy  water-lines, 

'^Unless  some  positive  advantage,  other  than  that  of  cheating  the 
measurement  for  tonnage,  may  be  found  to  exist  upon  actual  experiment, 
I  should  be  very  sorry  to  see  it  introduced;  if,  however,  such  may  turn 
out  to  be  the  case,  then  our  'fixed  points*  for  measurement  become 
exploded.  My  present  object  is  to  call  the  attention  of  yachtsmen  to 
the  probabiUty  that  such  an  evasion  of  measurement  as  I  have  stated  is 
practicable,  and  that  yacht  club  sailing  committees  should  be  prepared 


for  it.*' 

Mr.  Cooper  no  doubt  here  gave  a  very  faithful  description  of 
the  existing  JuUanar;  however,  in  the  next  number  of  the  magazine 
(May,  1853)  appeared  a  letter  stating  that,  in  consequence  of  the  deck 
measurement  for  length  having  been  in  use  some  years  on  one  of  the 
Irish  lakes,  Mr.  Marshall,  of  Dublin,  had  built  a  vessel  named  Banshie, 
of  10  tons,  long  before  '^  Vanderdecken "  made  his  proposal.  She  is 
said  to  have  had  a  perpendicular  stempost,  vrith  a  very  long  counter, 
fine  water-lines,  rudder  out  of  sight,  and  the  immersed  counter  was  said 
to  help  the  vessel  a  very  great  deal. 

Thus,  so  far  as  we  can  at  present  trace,  Mr.  Marshall,  of  Dublin, 
''many  years '*  before  1853,  invented  the  Jullanar;  but  what  is  odd  is 
the  fact  that  a  kind  of  Banshie  was  quoted  twenty  years  later  by  Mr.  C.  B. 
Strong  as  a  tonnage-cheater.      The  accompanying  sketch  (Fig.  114)  ia 


Fio.  114. 

an  exact  representation  of  the  sheer  drawing  of  the  vessel  Mr.  Strong 
pubUshed  in  Hunt's  Magazine,  in  February,  1873,  as  a  ^'tonnage-cheater.** 

Two  years  later,  in  1875,  the  Jullanar  was  laid  down,  and,  whilst 
she  was  building,  extraordinary  stories  were  current  about  the  wonderful 
position  of  her  stempost,  and  the  effect  it  would  have  upon  her  tonnage. 
However,  Mr.  Bentall  informs  us  that  he  had  no  idea  or  thought  of 
evading  a  tonnage  rule  in  designing  Jullanar,  and  that  she  was  the 
produce  of  many  years*  study. 

Jullanar  exemplifies  up  to  a  certain  point  what  may  be  cousidere^J  lb 

c  c  2 
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true  principle  in  ship  designing,  so  far  as  the  development  of  speed  goes. 
The  design,  taken  broadly,  shows  in  an  eminent  degree  how  three  leading* 
principles  in  the  design  of  a  sailing  ship,  although  primarily  antagonistic, 
can  be  so  reconciled  as  to  assist  each  other.  We  have  length,  the  wave 
form,  and  a  minimum  of  immersed  surface  which  form  the  principle  of 
small  resistance;  an  effective  plane  for  lateral  resistance,  which  is  the 
principle  of  weatherliness ;  and  great  stabiUty,  which  is  the  principle 
upon  which  depends  the  magnitude  of  the  propulsive  force.  It  cannot 
be  supposed  that  the  apt  combination  of  these  fundamental  principles 
was  the  result  of  mere  chance,  and  it  becomes  necessary  to  here  state 
how  Jullanar  was  designed.  Mr,  Bentall,  writing  in  February,  1877, 
said: 

''The  object  I  had  in  building  Jullanar  was  not  to  avoid  any  rule, 
but  to  carry  out  a  principle  to  its  legitimate  results — that  is,  '  the  longest 
water-line,  the  smallest  frictional  surface,  and  the  shortest  keel.'  I  could 
carry  it  no  further  and  keep  her  centres  right." 

The  latter  sentence  refers  to  the  "  theoretical  assistance "  Mr. 
Bentall  received  from  Mr.  John  Harvey.  The  original  design  of 
Jullanar  in  its  crude  state  as  it  came  from  Mr.  Bentall  resembled,  so 
far  as  the  contour  of  the  sheer  plan  goes,  the  design  now  published  of 
the  actual  Jullanar,  but  in  reality  the  general  design  was  a  very  different 
afhir.  The  midship  section  was  of  smaller  area,  and  had  much  more 
hollow  near  the  garboards;  the  displacement  to  the  designed  load-line 
was  lighter  (about  143  tons,  so  far  as  we  recollect);  and  the  ai^a  of 
immersed  vertical  longitudinal  section  (sheer  draught)  was  greater,  and 
differently  disposed.  So  also  was  the  disposition  longitudinally  of  the 
displacement.  Mr.  John  Harvey  altered  the  design,  taking  away  here 
and  adding  there,  until  he  got  the  centres  of  gravity  of  various  equidistant 
water  planes,  and  the  fore-and-aft  position  of  the  centre  of  buoyancy 
corresponding  to  those  water  planes,  into  such  positions  as  accorded  with 
a  certain  theory  formed  by  Mr.  Harvey. 

Jullanar  was  built  from  Mr.  Harvey's  modified  drawing,  and  Mr. 
Bentall  has  acknowledged  that  Mr.  Harvey  gave  him  ''efficient  assistance." 

The  craft  W8.s  afloat  in  1875,  and  was  soon  reported  to  be  a 
wonder  to  windward,  and  fast  along  the  wind;  whilst  her  qualities 
as  a  sea-boat  were  pronounced  unparalleled.  In  1877  Jullanar  (having 
been  bought  by  Mr.  A.  D.  Macleay)  made  her  debut  as  a  racing 
craft,  and  her  performance  fully  justified  all  Mr.  Harvey  had  predicted 
concerning  her. 

It  would  be  interesting  and  instructive  to  know  what  process  Mr. 
Bentall   employed   in   designing  Jullanar ;   but   the   probabihty  is   that 
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no  system  was  pursued  farther  than  that  sketched  out  by  himself^  as 
just  now  quoted.  The  fact  is,  one  arbitrary  and  unusual  condition 
led  up  to  certain  modifications  of  the  common  type,  and  Mr.  Bentall 
could  not  very  well  have  had  his  short  keel  without  the  other  conditions 
as  well. 

For  instance,  by  placing  the  stempost  upright  and  in  such  an 
unusual  position,  great  depth  under  the  load  line  was  necessary  at  the 
heel  of  the  keel,  and  very  little  depth  forward  under  the  load  line.  In 
fact,  in  spite  of  the  great  difference  in  the  draught  of  water  fore  and 
aft,  as  Mr.  Bentall  designed  it  to  be,  Mr.  Harvey  found  it  necessary 
to  cut  a  large  piece  away  from  the  fore  foot,  and  add  a  little  to  the 
draught  aft.  By  cutting  away  so  much  of  the  dead  wood,  of  course 
the  area  of  inmiersed  surface  was  largely  reduced,  and  thus  Mr.  Harvey 
was  able  to  attain  one  of  the  objects  Mr.  Bentall  had  in  view.  With 
the  keel  so  much  raked  upwards,  it  became  almost  impossible  to  have 
anything  like  hollow  lines  forward,  and  the  displacement  would  have 
been  seriously  reduced — ^in  fact,  the  Jullanar  would  have  been  in  the 
condition  famiUarly  known  as  '^all  ends  and  no  middle.''  The  con- 
sequence is  that  the  lines  which  bound  horizontal  planes  in  Jullanar's 
fore  body  are  convex,  and  do  not  resemble  wave  lines.  This  was  another 
condition  favourable  for  reducing  the  immersed  surface,  inasmuch  as  a 
smaller  displacement  would  have  been  the  cause  of  an  increase  in  the 
immersed  surface.  Another  important  condition  depended  upon  the 
abstraction  of  dead  wood  from  the  fore  body  and  upon  the  paraboUc 
character  of  the  horizontal  lines  (water  hnes) ;  and  that  was,  that  the 
displacement  of  the  fore  body  is  so  disposed  as  to  be  a  pure  wave  form. 

We  are  not  aware  if  Mr.  Bentall  or  Mr.  Harvey  had  any  particular 
object  in  making  Jullanar's  water  lines  convex,  beyond  that  of  keeping 
a  certain  amount  of  displacement  in  the  fore  body,  and  the  area  for 
surface  friction  small;  but  Mr.  Colin  Archer,  in  1877,  when  he  made 
known  his  theory  as  to  the  true  form  of  wave  bow,  pointed  out  that 
such  a  bow  could  exist  without  the  presence  of  a  single  line  with  a 
contrary  flexure  in  the  vessel.  This  is  undoubtedly  true ;  and,  supposing 
that  all  we  need  have  in  a  vessel  is  the  wave-form  bow,  independent  of 
the  form  of  any  particular  horizontal  curve,  to  obtain  the  best  results, 
then  the  Jullanar,  so  far  as  her  fore  body  is  concerned,  exactly  fulfils 
the  condition. 

What  we  consider  the  weak  point  about  Jullanar  is  her  attenuated 
after  body.  In  fact,  the  displacement  of  the  after  body  is  disposed 
almost  similarly  to  that  of  the  fore  body— that  is,  the  curve  of  displace- 
ment of  the  after  body  more  nearly  resembles  a  curve  of  versed  sines 
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than  a  trochoid.  Whether  or  not  JoUanar  would  have  been  a  better 
yessel  if  the  displacement  of  the  after  body  had  been  greater^  bo  as  to 
correspond  with  the  trochoidal  curve,  is  more  or  less  a  matter  of  con- 
jecture ;  we  are  inclined  to  think  that  she  would.  No  doubt  the  fineness 
of  the  after  body  of  Jullanar  is  to  a  great  extent  dependent  upon  the 
place  where  her  stempost  is  fixed ;  and  if  her  stempost  had  been  raked 
aft  from  the  heel  of  keel  to  the  end  of  her  water  line  (50°),  a  la  Batten,* 
no  doubt  she  would  have  had  fuller  lines  aft,  and  thus  have  had  a  heavier 
after  body. 

JuUanar  has  not  a  large  area  of  lateral  resistance,  but  it  is  a  most 
effective  one  (see  page  15).  Here  again  we  find  the  fortuitous  com- 
bination of  conditions,  which  we  have  before  spoken  of,  operating  to 
render  the  surface  effective  for  its  purpose.  Mr.  Harvey,  to  get  the 
centre  of  gravity  of  the  vertical  longitudinal  plane  sufficiently  far  aft, 
cut  away  more  of  the  gripe  than  even  Mr.  Bentall  had  designed  for, 
and  by  so  doing  the  keel  obtained  the  excessive  upward  rake. 

We  next  come  to  consider  the  stabihty,  or  sail-carrying  power,  of 
Jullanar.  Here  again  it  is  interesting  to  note  that  the  fortuitous  com- 
bination of  conditions  rendered  the  condition  on  which  Jullanar's  stability 
mainly  depends  a  possible  one.  Hitherto  all  attempts  to  evade  the 
effects  of  the  Y.  R.  A.  tonnage  rule,  by  increasing  the  proportion  of 
length  to  beam,  had  been  limited  by  the  fact  that  a  consequent  increase 
in  depth  involved  an  excessive  area  of  immersed  surface.  But  Jullanar, 
like  a  well  designed  yacht  with  a  much  rockered  keel,  has  great  depth 
of  middle  body  as  well  as  length,  and  consequently  carries  her  ballast 
low.  At  the  same  time  the  area  of  her  immersed  surface  is  small,  for 
the  reason  which  has  been  sufficiently  pointed  out. 

The  stability  of  Jullanar  is  of  a  satisfactory  character;  but  it  is 
not  of  so  potent  a  nature  as  it  might  have  been  with  a  little  more  beam. 
Mr.  Bentall,  in  his  letter  heretofore  quoted  from,  does  not  say  why  he 
gave  Jullanar  so  little  beam.  He  says  his  object  was  to  get  the  longest 
vessel  on  the  load-line  with  the  smallest  area  of  immersed  surface. 
Lengths  and  areas  are  not  directly  comparable,  and  possibly  Mr.  Bentall 
meant  that  his  object  was  to  get  the  longest  vessel  on  the  load-line  in 
ratio  to  length  of  keel.  At  any  rate,  the  proportions  of  the  linear 
dimensions  of  length,  breadth,  and  depth  of  Jullanar  exemplify  in  a  certain 
manner  the  truth  of  what  those  who  have  made  yacht  naval  architecture 
a  study  have  long  contended,  that  the   best  sea-going  craft  is  one  of 

*  The  Eitfeen  was  48ft.  on  the  load  line,  and  had  55^  rake  of  stem  post.  By  pntting  her 
itempoet  upright  from  heel  of  keel,  she  wonld  haye  had  8ft  of  immereed  oonnter.  Her  draught 
cf  water  at  heel  of  etenipoet  was  6ft.  Sin. ;  forward,  2ft.  in  from  stem,  aboat  2ft  6in. 
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long  body  in  proportion  to  her  breadth  of  body,  accompanied  with  great 
depth  of  body  and  small  initial  stability.  A  vessel  with  a  faint  bilge, 
small  initial  stability,  and  great  depth  will  not  have  violent  lateral  motion 
among  waved  water,  such  as  rolling,  lurching,  and  lifting  of  the  whole 
mass;  and  one  that  is  long  and  deep  will  have,  compared  with  short 
vessels,  no  violent  fore-and-aft  motions,  especially  if  her  displacement 
is  so  apportioned  that  her  weights  are  necessarily  concentrated  in  the 
middle  of  the  vessel.  The  disadvantage  of  small  initial  stabihty  is  that, 
even  with  low  wind  pressures,  the  vessel  will  take  an  excessive  heel ;  her 
deck  will  be  a  difficult  one  to  walk  upon,  and  so  will  be  her  cabin 
floor.  However,  the  discomfort  of  a  steep  platform  may  be  considered 
compensated  by  the  fine  behaviour  of  the  vessel  that  has  it  among  dis- 
turbed water.  [The  stability  of  Jullanar  compared  with  some  other 
yachts  will  be  found  referred  to  on  page  46.] 

It  is  beyond  doubt  that  speed  is  proportional  to  length,  other 
things  being  equal;  and  Jullanar  affords  a  striding  example  of  the 
deficiency  of  length  alone  for  speed  purposes  where  no  equality  in  other 
essential  qualities  exists.  For  instance,  Florinda  is  14ft.  shorter  on  the 
load-line  than  Jullanar,  yet  is  her  speed,  under  what  may  be  considered 
as  the  most  favourable  circumstances  for  developing  the  same,  equal  to 
the  speed  of  JuUanar.  We  have  not  far  to  look  for  the  reason  of  this. 
The  initial  stabihty  of  Florinda  is  much  greater  than  that  of  Jullanar, 
and  consequently,  in  moderate  whole  sail  breezes  and  smooth  water,  she 
can  carry  her  canvas  much  more  effectively — or,  in  other  words,  she 
then  commands  a  greater  propelling  force.  This  will  be  easily  under- 
stood by  reference  to  the  diagram  showing  the  curves  of  stabihty  of 
the  yachts  (page  47). 

Florinda,  like  Jullanar,  has  a  small  area  of  immersed  surface;  but 
she  has  comparatively  httle  draught  of  water,  and  her  keel  has  but  a 
moderate  upward  rake.  Now  Jullanar's  excellence  in  a  good  whole 
sail  breeze  depends  on  her  weatherliness,  and  speed.  Florinda  has  equal, 
perhaps  superior,  speed  under  such  conditions ;  but  she  compares  un- 
favourably for  weatherliness.  In  the  first  place,  her  form — she  having 
very  little  depth  of  body,  and  an  expanded  V  form  of  section — is  not 
BO  suitable  as  JuUanar's  for  lateral  resistance;  and^  secondly,  her  small 
rake  of  keel  renders  her  dead  wood  less  effective  than  it  would  be  if 
she  had  the  same  area  differently  disposed.  If  her  stempost  were  given 
more  rake — without  increasing  her  length  of  load  line— and  if  the  piece 
removed  were  placed  along  and  under  her  keel  aft,  and  if  some  of  the 
dead  wood  forward  were  removed,  there  is  not  much  doubt  that  her 
weatherly  qualities  would  be  improved. 
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OOMPABATIVE  TABLE  OF  DIMENSIONS. 


Ifength  on  load  line  

Brf  cith|  oxinuno 

Breftdlh  on  loAd  line 

I>i»ngltt  f orw»rd  5ft.  from  stem 

Eztrome  dnnglit  

Meaadnxight   

L«Mt  height  of  freeboiud   

Azoft  of  load  water  pUne 

BisplaoQment  in  onbio  feet 

Bisplaoement  in  tons    

Disphusement  per  inch  of  inunenion  at  L.W.L 

Area  of  immened  yertioal  longitadinal  eeotion    

Area  of  midship  eeotion  

•  Ifidship  section  abaft  middle  of  length  of  L.W.L 

Centre  of  bnoyancy  abaft  middle  of  length  of  L.W.L 

Centre  of  bno7an<7  below  L.WX 

Centre  of  lateral  reaistanoe  abaft  middle  of  length  of  L.W.L. 

Centre  effort  sails  ditto    

Meta-oentre  aboye  oentre  of  bao7an<7 

Xeta-oentre  aboTe  oentre  of  graTitgr 

Azeaof  immersed snrfaoe    

t  Co-efHoient  of  displaoement 

Ballast   

FdKtibnof  this  ballast  on  keel    

Area  of  malnaail  

Area  of  foresail 

Area  of  Jib 

Azeaof ndsen   

Total  area  lower  sail    

Mainmast,  dedk  to  honnds  

Misenmsst 

Malnboom 

Msingaff. 

Bowsprit  outside  


Florinda. 

Jnllanar. 

85ft.  9in. 

100ft. 

19ft  4in. 

lea  lOin. 

l»ft.  lin. 

16ft.  Bin. 

7ft.  Sin. 

2ft  9in. 

lift.  9in. 

13ft.  Bin. 

10ft.  lin. 

Oft.  4in. 

8ft.  lin. 

Sa  lOin. 

1100  sq.  ft. 

1085  sq.  ft. 

5250  onbio  ft. 

5540  onbic  ft. 

150 

158 

2*62  tons. 

2'6  tons. 

901  sq.  ft. 

934  sq.  ft. 

106  sq.  ft. 

106  sq.  ft. 

sa 

1ft.  6in. 

l-3ft. 

0-4ft 

2-75ft. 

3-44ft 

8-6ft. 

3-3ft. 

4ft. 

l-Sft. 

4-75ft. 

313a 

8-7ft. 

3-3ft. 

2200  sq.  ft. 

2178  sq.  a 

•811 

•359 

54  tons. 

79*5  tons. 

8  tons. 

6  tons. 

2762  sq.  ft. 

2737  sq.  a 

778  sq.  ft. 

650  sq.  a 

1045  sq.  ft 

875  sq.  ft. 

672  sq.  ft 

726  sq.  ft. 

5257  sq.  ft 

4988  sq.  a 

54ft.  6in. 

53ft. 

8dft.  6in. 

36ft 

56a  6in. 

56ft.  6in. 

42ft.  6in. 

42ft. 

86ft 

24ft.  6in. 

*  The  Jnllanar  has  a  rake  to  the  midship  section,  and  the  i>oeition  giyen  is  at  the  point  where 
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CHAPTER 

DOUBLE  BOATS. 


Double  boats^  in  some  form  or  the  other,  are  met  with  all  over  the  world, 
and  the  principle  is  adopted  with  the  main  object  of  acquiring  great 
stability.  But,  although  double  boats  may  have  in  this  way  great  stability, 
it  must  not  be  supposed  that  they  are  uncapsizable.  They  could  be 
capsized  by  carrying  a  heavy  press  of  canvas,  or  they  might  be  thrown 
over  by  a  sea,  just  as  a  lifeboat  is  sometimes. 

In  1873,  the  late  Mr.  H.  MeUing,  of  Liverpool,  had  what  he  termed  a 
safety  yacht  constructed  on  the  double  hull  principle,  as  shown  on  the 
opposite  page  (Plate  XXXVI.).  Mr.  Melling  thus  described  his  boat  : 
''  Happen  what  may,  she  cannot  sink,  for  even  if  scuttled  she  will  remain  as 
a  strongly-put-together  life-raft.  She  can  accommodate  herself  to  draw  only 
one  foot  of  water,  although  of  the  size  of  15  tons.  She  can  be  beached 
at  pleasure  without  risk  of  straining.  She  can  be  anchored  and  put  into 
places  out  of  the  way  of  harm  or  being  run  down  or  afoul  of,  and  ride 
to  her  anchor  in  a  roadstead,  light  and  buoyant,  with  little  strain  on 
her  cable.  All  is  of  pine  wood,  light  and  buoyant,  having  no  ballast 
whatever.  She  has  comfortable  cabin  accommodation  on  deck,  affording 
a  good  'look-out'  fore  and  aft.  Galley  and  stowage  berths  are  in  the 
forecastle,  and  by  a  system  of  casks  stowed  away  in  the  pontoons  and 
on  deck  she  could  carry  stores,  provisions,  water,  &c.,  for  a  voyage,  which 
as  they  are  emptied  and  bunged  up  will  add  materially  to  her  safety.  She 
made  very  good  weather  of  it  in  turning  down  the  Dee  and  along  the 
Welsh  coast  over  shallows  against  a  strong  wind.  In  running  back  off  the 
wind  she  attained  extraordinary  speed. 

"  The  use  of  the  boards  are  as  follows :  if  the  fore  board  is  down,  or 
part  down,  it  makes  her  stay  in  a  sea  way ;  if  the  aft  one  be  down  it  holds 
her  steady  in  scudding,  and  prevents  broaching  to ;  if  they  be  all  down,  she 
holds  a  good  wind  and  makes  no  lee  way.     They  can  be  let  down  partially 
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or  wholly  as  required  bj  a  chain,  and  can  be  hauled  up  by  hand.  They 
are  weighted  to  sink  by  themselves,  and  houBe  themselTes  as  soon  as  she 
toachee  the  ground.  Her  pontoons  are  80ft.  long,  and  2ft.  6in.  in  diameter, 
representing  enormous  floating  power ;  and,  as  it  is  almost  unnecessary  to 
sayi  water-tight  pontoons  or  air  chambers  are  the  most  powerful  principle 
of  baoyancy  known.  In  the  drawing  her  broadside  view  is  given,  with 
the  submerged  portion  shown  by  dotted  lines.  The  'end-on*  view  more 
clearly  shows  the  power  of  the  vessel,  and  the  pecnliarity  of  her  con- 
Btmotion." 


In  the  spring  of  1868  Mr.  John  Mackenzie,  of  Belfast,  constructed 
a  double  boat,  but  without  dropping  keels.  He  thus  described  her :  "  There 
are  two  boats  of  equal  size,  each  21ft.  keel,  8ft.  beam,  and  3ft.  deep. 
Each  boat  is  divided  by  bulkheads  into  four  compartments,  two  of  these 
being  6ft.  6in.  long,  so  as  to  be  used  for  sleeping  purposes;  a  hatch  is 
in  one  compartment  and  a  movable  skylight  in  another,  which  is  also 
adapted  for  ventilation;  these  hatches  are  screwed  down  on  indiambber, 
and  can  be  made  quite  air-tight.  A  keel  is  provided  on  each  boat,  16in. 
deep  at  the  stem  or  heel,  diminishing  forward  to  6in.  Bolted  to  the  keel 
by  strong  iron  knees  are  stanchions  which  rise  through  the  deck,  on 
which  Uie  rail  is  ^ed;   to  these  stanchions  the  cross-beams  connecting 
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the  boats  are  fixed,  the  timbers  or  ribs  also  rising  through  the  deck  for  a 
similar  purpose,  where  the  cross-beams  are  placed.  The  skin  is  lin.  thick, 
being  in  one  board  on  either  side  of  the  keel;  the  sides  are  in  two,  each  18in. 
deep,  the  seams  being  covered  by  a  continuous  strip  of  wood.  By  this 
method  there  are  only  four  seams  in  each  boat  which  require  caulking,  so 
that  leakage  is  rendered  nearly  impossible.  The  boats  are  connected  by 
five  trussed  beams,  the  one  at  which  the  mast  is  stepped  being  double 
trussed.  A  platform  rests  on  these  beams,  a  space  of  Sin.  being  left  at 
either  side  to  allow  air  compressed  by  a  cross-sea  to  escape  from  under- 
neath ;  from  the  mast  forward  this  platform  is  formed  of  open-work. 
Immediately  under  the  platform  is  a  chest,  2ft.  broad  and  6in.  deep, 
capable  of  carrying  6cwt.  of  water  to  serve  as  ballast  in  heavy  weather. 
It  is  provided  with  brass  valves  in  bottom,  which  in  light  weather  or  in  case 
of  accident  can  be  opened,  and  the  water  discharged  in  a  few  minutes; 
when  the  box  is  emptied,  by  closing  the  valves  a  third  chamber  or  boat 
is  formed,  capable  of  carrying  7cwt.  or  8cwt.,  in  case  the  other  two  got 
waterlogged.  It  may  seem  strange  to  place  the  ballast  in  the  position 
described;  but  this  extra  weight — ^which  is  absolutely  required  to  enable 
the  boat  to  beat  up  in  a  strong  sea — makes  her  also  stay  with  certainty  and 
speed  by  its  central  position.  A  boat  of  this  description,  no  doubt,  will 
carry  her  sail  without  ballast ;  but  no  craft  with  a  very  light  draught  will 
stay  in  a  heavy  sea  without  an  additional  weight  to  that  of  the  hull  and 
spars.  A  helm  is  attached  to  each  boat,  and  these,  being  coupled  together 
by  a  connecting  rod,  are  worked  by  a  tiller  in  the  centre,  so  that  both 
are  moved  in  the  same  direction. 

"  It  might  be  supposed  that  a  boat  so  constructed  would  wet  those  on 
board  very  much ;  but  this  is  not  the  case,  as  the  buoyancy  is  so  great  that 
very  few  waves  break  over  the  platform.  Those  that  do  come  on  board, 
being  principally  in  front  of  the  mast,  disappear  through  the  open-work 
before  mentioned.  When  on  a  cruise  and  lying  at  anchor,  a  waterproof 
tent  can  be  rigged  up  on  deck,  in  which  there  will  be  a  clear  inside  space 
of  8ft.  by  6ft.,  sleeping  berths  being  provided  for  four  persons  in  the  boats 
as  before  mentioned.  A  permanent  cabin  on  deck  is  in  my  opinion  very 
objectionable,  as  it  interferes  with  the  working  of  the  sails,  and  is  a  serious 
hindrance  to  beating  to  windward.  I  had  various  opportunities  during  the 
last  two  summers  of  testing  the  qualities  of  this  boat.  The  best  oppor- 
tunity was  afforded  during  last  summer  by  a  cruise  along  the  Antrim  coast, 
and  by  frequent  sailing  in  the  Irish  Channel,  sometimes  in  half  a  gale 
of  wind.  I  always  found  her  to  stay  well,  and  go  to  windward  in  a  very 
Bafcis&ctory  OAnner.  The  greatest  speed  attained  was  ten  knots  an  hour. 
During  the  Bommers  of  1868  and  1869  she  was  moored  in  the  centre 


Double  Boats.  397 


of  Bangor  Harbonr  (which  is  a  tidal  one),  without  any  trouble.  When  the 
tide  ebbs  the  boats  sit  down  on  an  even  keel,  and  I  consider  it  a  great 
advantage  to  be  able  to  run  into  harbour  at  nearly  any  state  of  the  tide, 
as  it  takes  away  the  risk  of  mooring  in  an  exposed  bay ;  or  if  running  for 
shelter,  you  are  much  more  likely  to  be  able  to  enter  a  harbour  than  with 
an  ordinary  boat/^ 

In  America  a  double  boat  has  recently  been  introduced  called  a 
catamaran.  The  boats  are  connected  by  iron  stays  working  in  ball  and 
socket  joints  so  that  the  weather  boat  would  not  be  likely  to  be  lifted 
out  of  water  under  strong  wind  pressures.  One  of  these  boats  has 
been  imported  to  this  country  by  Mr.  H.  N.  Custance.  She  is  called 
Duplex.  Her  dimensions  are — Length,  30ft. ;  breadth  of  each  hull,  2ft. ; 
depth,  1ft.  6in. ;  distance  between  the  hulls,  12ft.  Each  hull  is  fitted 
with  centre-board  and  rudder.  These  catamarans  are  quite  unfit  to  be 
sailed  in  wave  water,  as  the  lee  boat  is  almost  certain  to  go  bow  under, 
and  then  the  whole  construction  would  be  torn  all  to  pieces  if  the  sail 
were  not  instantly  lowered.  Off  the  wind  they  have  attained  a  speed  of 
sixteen  miles. 


CHAPTER   XXX. 
ICE  YACHTING. 


FASCiNATiNa  pastimes  like  yacht  and  boat  sailing  ought  to  sink  into 
insignificance  when  compared  with  the  fascinations  of  ice  yachtings  if 
speed  alone  be  the  cause  of  excitement.  It  is^  however^  difficult  for  a 
Briton  to  realise  the  extraordinary  enthusiasm  ice-boat  racing  or  sailing 
gives  rise  to  in  Canada^  the  United  States^  and  some  parts  of  Europe. 
The  mere  idea  of  being  conveyed  through  the  air  in  a  boat  at  a  rate 
equal  to  the  speed  of  the  fastest  express  train  repels  rather  than  fascinates ; 
however,  those  who  have  experienced  the  extraordinary  velocity  of  an  ice 
yacht  say  that  when  the  first  dread  of  the  lightning-like  flight  is  over- 
come, the  longing  for  the  fast  travelling  of  an  ice  yacht  becomes  quite 
a  fascination. 

Ice  boating  in  England  has  been  attempted  on  many  occasions,  and 
in  Polkard's  "  Sailing  Boat "  are  numerous  plans  for  making  such  con- 
trivances ;  however,  none  of  these  agree  with  the  American  plan  of  making 
ice  boats,  but,  as  the  Americans  have  had  more  experience  of  ice-boat 
sailing  than  any  other  people  in  the  world,  we  may  take  it  for  granted 
that  their  plan  is  in  every  way  better  adapted  than  any  other  for 
the  attainment  of  high  speed  and  safety.  A  winter  seldom  occurs  in 
America  when  no  ice-boat  sailing  is  possible;  and  on  the  Hudson  and 
smaller  lakes  of  Canada  the  sport  is  as  much  a  winter  amusement  as 
cat-boat  sailing  is  at  the  watering-places  during  the  summer  months. 
In  the  British  Isles  we  do  not  often  get  a  long  enough  duration  of  frost 
to  render  ice  boating  possible;  but  ice  boats  have  been  constructed  and 
sailed,  and  the  frequent  inquiry  for  information  concerning  them  would 
lead  one  to  think  that,  with  suitable  opportunities,  ice-boat  sailing  would 
become  as  popular  here  as  it  is  in  North  America ;  and,  as  the  boats  are 
very  simple  and  inexpensive  in  construction,  there  is  no  reason  why  the 
amusement  should  not  be  taken  up  by  anyone  who  knows  anything  at 
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all  about  boat  sailing  or  boat  steering.  The  engraving  wliicli  wo  givo 
o£  the  American  ice  yacht,  Haze  (owned  by  Mr.  Aaron  Innoa,  of  Pough- 
keepaie,  U.S.),  is,  we  presume,  a  fair  example  of  Transatlantic  ice  yaclita, 
although  they  are  not  all  exactly  alike  in  every  detail.  The  tlifEerent 
parts  of  the  yacht  and  the  modo  of  construction  can  be  readily  understood 
from  the  engraving,  and  all  we  need  do  is  to  describe  these  parts,  and 


Fio,  116.     The  Amibican  Re  Yacht  "Haik." 


give  the  sizes  of  the  material,  such  as  used  in  the  construction  of  the 
Haze.* 

The  keel,  or  centre  timber,  is  2  tft.  Gin.  long,  Sin.  wide,  and  9in.  deep 
(an  ordinary  "  deal ").     Tho  side  frames  arc  ^Jiu.  thick  and  -lin.  deep. 

At  the  mast  a  timber,  1ft.  wide,  by  Sin.  deep  and  7ft.  Oin.  long,  is 
fitted  OD  top  across  the  side  frames.     Uuderueath  the  mast  timber  is  the 

■  The  engTBTiog  is  ooplod  from  the  Scu'iiti^  Ainwican. 
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"runner''  plank^  of  1ft.  width,  Sin.  depth,  and  about  16ft.  long,  the 
side  frames,  mast  plank,  and  "runner"  plank  being  all  bolted  together. 
Sometimes  the  side  framing  is  continued  forward  of  the  mast  timber  round 
to  the  bowsprit,  and  thus  makes  the  construction  look  more  boat-like. 

The  after  part  of  the  frame  is  bottom-planked  with  inch  boards  to 
form  the  deck. 

The  "  runners ''  are  three  in  number,  one  fixed  to  either  end  of  the 
runner  plank  (which  crosses  the  keel  at  right  angles),  and  the  third  is 
fitted  aft  to  the  keel  timber  and  rudder  post,  and  is  used  as  a  rudder, 
the  pintles  being  "  upside  down.''  This  rudder-runner  is  usually  somewhat 
smaller  than  the  other  two,  and  is  fitted  with  a  tiller. 

The  runners  are  securely  fitted,  in  a  line  parallel  with  the  keel,  to 
the  ends  of  the  runner  plank.  They  are  Gin.  deep,  2in.  thick,  and  2ft.  Gin. 
or  3ft.  long.  Each  runner  is  shod  with  steel,  and  rounded  up  at  the  fore 
end.  The  shoe  is  solid,  and  is  Ifin.  deep.  One  inch  of  this  depth  is 
ground  to  an  angle  of  90°  V  >  ^^Q  remaining  Jin.  forms  the  upper  part 
of  the  shod,  and  is  square  with  the  top,  which  is  2in.  wide.  The  steel 
is  "tapped"  on  the  upper  side  about  an  inch  deep.  Into  these  taps  fin. 
bolts  are  screwed,  and  are  long  enough  to  pass  through  the  runner  and 
runner  plank ;  their  heads  are  then  secured  with  counter-sunk  nuts  before 
the  runner  is  fitted  to  the  "  runner  plank."* 

As  a  rule,  nothing  but  the  two  sails  are  carried,  and  the  ice  yachts 
of  Toronto  have  but  one  lateen  sail.  These  lateen  sails  are  similar  to 
the  sail  described  on  page  29G,  and  reproduced  in  Fig.  117.  The 
dimensions  of  the  spars  of  the  Haze  are  as  follows: 

Maot,  step  to  cap 20ft. 

Mast,  diameter  at  heel   5in. 

Mast,  diameter  at  cap    3^in. 

Bowsprit,  beyond  mast  16ft.  6in. 

Bowsprit,  depth  atmast 6iii. 

Bowsprit,  depth  at  outer  end Sin. 

Bowsprit,  widthf    SJin. 

*  In  the  Naval  Mnsenm,  Sonth  Kensington,  there  is  the  model  of  a  Finland  ioe  boat. 
The  runners  of  this  boat  are  large  skates,  7in.  or  Sin.  deep,  about  2ft.  long,  and  about  lin. 
thick.  They  are  very  much  rounded  up  at  the  fore  end,  like  a  Dutch  skate.  They  are  fastened 
by  transrerse  bolts  to  the  sides  of  pieces  of  timber  of  the  same  length  as  the  skates.  The 
cross  timber,  or  "  runner  plank,"  is  sunk  into  the  top  of  the  pieces  of  timber  to  which  the 
two  side  skates  are  bolted.  The  after  centre  skate  (there  are  three  skates  in  all,  including  the 
rudder  skate)  is  of  similar  pattern,  and  is  fixed  as  a  rudder.  The  keel  of  this  boat  is  24ft.  The 
breadth  across  the  runners  is  12ft.  The  Finland  model  is  also  said  to  represent  a  '*  Canadian  " 
ice  boat.  It  is  of  the  X  ^onn,  with  timbers  fitted  to  it  in  an  X  ^orm  for  strength.  An  ice  boat 
oonstmoted  in  1878  for  Lake  Windermere  had  the  "  skates  "  pivoted  to  the  runners,  so  as  to 
have  a  fore  and  aft  motion.  The  idea  was  to  ease  jolting  in  coming  upon  irregularitieB  in 
the  ice,  but  it  is  difficult  to  understand  that  the  jolting  could  be  relieved  by  such  a  method. 

t  The  bowsprit  is  fitted  to  the  keel  by  a  damp  iron  |in.  by  iin.,  and  by  a  through-bolt 
abaft  the  Iron.    The  bowsprit  can  be  a  mere  continuation  of  the  keel  timber. 
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ft.  in. 

Jibboom,  length  (when  one  is  fitted)    15  3 

Jibboom,  diameter  at  centre 0  2^ 

Jibboom,  diameter  at  ends 0  2 

Mainboom,  length  29  4 

Mainboom,  diameter  at  centre  0  4^ 

Mainboom,  diameter  at  ends     0  2{ 

Gaff,  length 8  9 

Gaff,  diameter 0  2 

Mainaail,lnff  14  6 

Mainsail,  foot  28  0 

Mainsail,  head     8  0 

Foresail,  leech 15  0 

Foresail,  Inff    22  0 

Foresail,  foot   14  6 

The  ice  boats  are  usually  of  about  the  dimensions  given;  but  one, 
the  Icicle,  owned  by  Mr.  J.  A.  Roosevelt,  has  a  framework  32ft.  long, 
is  26ft.  between  the  runners,  and  the  runners  are  7ft.  Gin.  These 
appear  to  be  extreme  dimensions.  An  ice  boat  built  for  a  gentleman 
in  the  North  of  England  in  1879  was  12ft.  long,  and  the  runner  plank 
was  about  7ft.  long,  the  sizes  of  the  timber  being  proportionately  small. 
The  weight,  however,  is  of  use  when  sailing  with  a  beam  wind,  to  keep 
the  boat  from  excessive  heeling,  it  being  a  not  uncommon  circumstance  for 
the  weather  runner  to  be  lifted  four  or  five  feet  off  the  ice ;  and  in  such 
an  event  the  yacht  is  luffed  sharp  up. 

The  favourite  points  of  sailing  are  with  the  wind  a  point  or  so  before 
the  beam,  right  abeam,  or  a  point  abaft  the  beam.  With  such  a  wind, 
a  straight  course  over  perfectly  smooth  ice,  free  from  hummocks  and 
cracks,  and  a  gale  of  wind,  it  is  claimed  that  these  yachts  can  and  do 
travel  at  the  rate  of  sixty  or  more  miles  an  hour.    Every  winter  we  see 
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numerous  records  of  such  time  made^  and  they  are  apparently  well  authenti- 
cated; at  any  rate,  it  seems  incredible  that,  year  after  year,  American 
gentlemen  should  enter  into  a  conspiracy  to  deliberately  publish  false  times. 
There  is  not  the  shadow  of  a  reason  for  believing  that  the  time  given  for 
making  a  mile  (a  statute  mile  is  understood)  is  persistently  exaggerated.* 

An  elucidation  of  the  phenomenon  of  a  vessel  sailing  faster  than  the 
wind  has  frequently  been  attempted,  but,  so  far  as  we  know,  with    no 
clear  conception  of  the  mechanical  principles  involved.     In  the  first  place, 
it  must  be  distinctly  understood  that  a  boat's  speed  before  a  wind  which 
blows  with  a  constant  velocity  cannot  equal  the  speed  of  the  wind ;  under 
different  conditions  it  is  conceivable,  and  in  accordance  with  mechanical 
principles,  that  thd  speed  of  a  boat  may  equal,  and  greatly  exceed,  that 
of  the  wind.     If  the  boat  were  before  a  wind  which  is  travelling  at  the 
rate  of  30  sea  miles  an  hour,  the  direct  impulse  of  the  wind  on  the  sails, 
if  fixtures,  would  be  equal  to  61b.  per  square  foot.     But  the  sails  are  not 
fixtures,   and    move  before,   or   away   from,   the  wind ;    the  pressure    is 
thereby  gradually  diminished  until  it  is  balanced  by  the  resistance  met 
with  by  the  boat  on  the  ice.     As  the  resistance  of   an  ice  boat  is  very 
small,  a  high  speed — nearly  equal  to  that  of  the  wind — is  reached  before 
the  resistance  and  the  wind  pressure  become  uniform.      Thus,  say  the 
velocity  of  the  wind  were  30  miles  an  hour,  and  the  speed  of  the  boat 
20  miles  an  hour,  the  resultant  pressure  of  the  wind  would  be  only  of 
that  due  to  a  wind  speed  of  10  miles,  or  about  |lb.  per  square  foot  (see 
page  19).      But  if  the  wind  makes  a  more  or  less  acute  angle  with  the 
line  of  advance,  the  conditions  are  entirely  altered ;  the  pressure  of  the 

*  The  following  extract  from  a  letter,  copied  from  the  Spirit  of  the  Times,  March  1, 1879, 
whilflt  it  gives  a  denial  to  the  fiotitioiui  speed  attributed  to  some  ice  yachts,  confirms  the  report 
of  the  amaring  speed  an  ice  yacht  is  capable  of :  "  As  to  the  speed  of  ice  yachts  mnch  has 
been  said,  and  a  great  deal  has  been  said  devoid  of  truth.  A  wind  oli  the  beam — what  we 
call  three-quarters  free — is  the  wind  for  speed,  and  there  are  times  that  a  yacht  attains  a 
■peed  of  sixty-five  to  seventy  miles  per  hour  (in  fact,  there  is  no  limit  to  their  speed,  conditions 
of  ice  and  wind  favourable) ;  but  the  yacht  is  not  able  to  maintain  this  high  speed  long,  as 
the  helmsman  is  continually  obliged  to  deviate  from  a  straight  course,  on  account  of  hummocks, 
cracks,  or  rough  ice,  and  the  course  of  a  yacht  is  always  zigzag  instead  of  straight.  I  have 
often,  in  company  with  Commodore  Ghrinnell,  of  the  N.H.I.B.  Club,  raced  with  the  express 
trains  on  the  Hudson  Biver  Bailroad.  We  would  beat  down  on  a  train  with  a  good  west  wind, 
and  often  run  side  and  side  with  the  train  over  a  mile ;  then  the  wind  would  light  up,  and 
the  train  would  draw  ahead.  At  other  times  we  would  pass  a  train  like  a  rocket,  and  ran  a 
mile  and  a  half  ahead,  when  we  would  be  compelled  to  tack  across  the  river  and  bear  away 
again.  Meantime  the  train  would  crawl  up,  only  to  be  beaten  again  for  a  mile  or  two.  The 
fsfltest  time  between  Poughkeepsie  and  New  Hamburgh  that  I  know  of  was  made  this  winter. 
The  distance  is  nine  and  three-quarter  miles,  and  the  run  was  made  by  the  yacht  Zephyr, 
of  the  N.H.I.B.C.,  in  ten  minutes.  The  Phantom  made  the  same  run,  some  years  ago,  in 
twelve  minutes.  The  yacht  Whiz  was  reported,  and  has  a  record  of  the  same  course  of  nine 
and  thna-quarter  miles  in  seven  minutes.  This  is  another  mistake  as  she  never  made  the 
time,  but  H  went  the  round  of  the  papers  all  the  same," 
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wind  does  not  diminisli  with  the  advance  of  the  boat^  and  its  effective 
impulse  is  determinable  on  mechanical  principles^  which  will  admit  as 
possible  a  speed  of  the  boat  mnch  greater  than  the  actual  speed  of  the 
wind.  However,  it  is  scarcely  possible  that  any  water-borne  boat 
propelled  by  sails  could  ever  be  made  to  exceed  the  speed  of  the  wind 
which  impelled  it,  on  account  of  the  enormous  growth  of  the  resistance 
due  to  wave-making;  but  ''ice  boats''  may  be  regarded  as  having  almost 
no  head-resistance;  the  slightest  force  will  give  them  motion,  and  keep 
them  in  motion.  The  only  friction  is  from  the  lee  runner,  as  when 
sailing  the  weather  runner  seldom  touches  the  ice,  and  the  lee  runner, 
cutting  into  the  ice,  prevents  excessive  leeway. 


Fia.  118. 

To  illustrate  the  principles  involved,  it  will  be  assumed  as  a  fact 
that  ice  boats  in  America  have  been  timed  to  sail  at  the  rate  of  one 
mile  in  a  minute  by  the  aid  of  a  force  due  to  a  velocity  of  thirty  sea 
miles  an  hour  of  the  wind.  Such  a  wind  force  is  termed  a  ''  fresh  gale  " 
by  sailors,  and  a  ship  would  be  under  reefed  topsails,  reefed  courses,  or 
possibly  fore  and  mizen  topsails  furled.  In  Fig.  118  we  will  suppose  A  B 
to  be  a  boat  fixed  so  that  it  cannot  move.  The  line  w  d  represents  on 
a  scale  the  direction  and  force  or  speed  of  the  wind  equal  to  80  miles 
an  hour.     The  line  s  s  represents  the  balance  lug  sail  of  an  ice  boat.     It 
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ia  obvious  that  the  wind,  blowing  on  tbe  aail  from  the  direction  shown, 
would  tend  to  drive  tbe  boat  in  tbe  direction  of  its  own  motion.  But 
the  force  lo  d  is  made  up  of  two  components — one,  c  d,  is  acting  at  right 
angles  to  the  sail,  and  the  other,  d  k,  acting  along  the  plane  of  the  sail 
without  any  potent  effect,    Tbe  component  e  d  can  be  further  regarded 


\ 


as  a  Soroe  made  up  of  three  other  components — one,  c  x,  acting  at  right 
angles  to  the  keel  of  the  veasel,  and  tending  to  drive  her  to  leeward ; 
another^  as  d,  acta  in  a  line  with  the  vessel's  keel,  and  tending  to  drive 
her  ahead.  The  third  force  is  resolved  vertically  in  a  downward  direction, 
and  need  not  be  considered. 
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Hitherto  we  have  only  dealt  with  the  ''real  wind/'  and  we  have  now 
to  consider  what  takes  place  when  a  boat^  under  the  influence  of  x  d, 
gathers  way,  or  commences  to  move  in  a  direction  to  meet  the  wind  at 
a  more  or  less  acute  angle.  In  Fig.  119  A  B  is  the  boat  set  in  motion* 
by  the  component  of  the  wind  x  d,  and  is  proceeding  in  the  direction 
of  the  arrow  m  m;  the  difference  between  the  arrow  and  the  keel  line 
represents  the  angle  of  leeway,  or  amount  of  leeway  made.  The  dotted 
line  w  d  represents  the  direction  and  velocity  of  the  real  wind,  as  in 
Fig.  118;  but  the  wind  apparently  will  now  be  blowing  more  ahead,  and 
it  is  the  apparent  wind  with  which  we  have  to  deal.  The  apparent  wind 
is  thus  determined  :  On  a  line  parallel  to  m  m  set  off  a  distance  (see  d  n. 
Fig.  119)  by  scale  (same  as  the  wind  scale)  to  represent  an  opposing  motion 
equal  to  the  speed  of  the  boat  (assumed  in  this  case  to  be  sixty  miles  an 
hour,  or  double  the  velocity  of  the  wind).  Join  n  w,  and  the  dotted  line  w^  w 
will  represent  the  force  and  direction  of  the  apparent  wind. 

This  apparent  wind  must  now  be  regarded  as  the  propelling  force, 
and  not  the  real  wind  as  shown  in  Fig.  118.  In  Fig.  120  let  the  dotted 
line  w  n  represent  the  direction  and  force  of  the  apparent  wind;  by  a 
parallelogram  of  forces  the  line  of  force  w  n  has  two  components,  one 
acting  in  the  direction  w  c,  or  k  n,  and  the  other  in  the  direction  c  n. 
The  component  c  n  ia  farther  resolved  into  three  components,  as  before 
shown  by  Fig.  118,  represented  by  c  D  and  D  n  in  Fig.  120,  and  another 
acting  vertically,  not  shown.  It  is  the  component  D  n  which  impels  the 
boat  forward.  It  will  be  seen  that  the  force  D  w.  is  very  small,  or  only 
about  one-seventh  of  the  force  c  D,  which  is  striving  to  drive  the  boat  to 
leeward ;  but  the  resistance  to  leeway  is  very  great,  whilst  the  resistance 
to  headway  is  very  small.  Consequently  the  boat  moves  a  scarcely 
perceptible  distance  in  a  broadside  direction,  but  gathers  speed  in  the 
direction  of  her  keel,  or  rather  in  the  direction  of  the  line  m  m,  which 
includes  the  broadside  motion  or  leeway.  The  boat  continues  to  gather 
way  or  increase  in  speed  from  the  rest  position  shown  in  Fig.  118  until 
the  resistance  she  meets  with,  from  friction  of  the  skates  on  the  ice  and 
resistance  to  the  rigging,  &c.,  equals  the  force  shown  by  D  n.  The  speed 
of  the  boat  then  remains  uniform  so  long  as  the  wind  is  constant. 

•  If  the  speed,  with  the  same  wind  force,  could  be  increased  by  diminish- 
ing the  resistance,  beyond  sixty  miles  an  hour,  the  apparent  wind  would 
draw  more  ahead,  and  then  obviously  the  effective  impulse,  D  n,  would 
be  further  diminished,  until  the  apparent  wind  were  brought  right  ahead, 

*  The  Mil  is  represented  as  hauled  flat  in.  In  praotioe  the  lail  would  be  well  off  at  the 
moment  of  starting,  and  wonld  be  gradually  hauled  aboard  as  the  speed  increased  and  the 
apparent  wind  drew  more  ahead. 
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when  D  n  would  disappear  altogether ;  the  sails  would  "  lift,"  and  a  fresh 
start  would  have  to  be  made. 

From  what  has  been  said  it  will  be  concluded  that  on  any  point 
of  sailing  between  a  quarterly  wind  and  a  wind  on  the  bow,  if  any  great 
speed  is  realised,  the  boom  must  be  hauled  close  aboard,  the  exact  angle 
with  the  keel  being  determined  by  the  speed  of  the  boat  or  by  the  direction 
of  the  apparent  wind,  and  not  by  the  direction  of  the  real  wind.  When 
a  point  dead  to  leeward  has  to  be  made,  it  is  thought  that  the  point 
is  reached  more  quickly  by  hauling  up  to  45^  from  the  course,  and  then, 
when  half-way,  gybing  or  tacking,  and  making  for  the  point  to  be  reached, 
thus  traversing  a  right  angle. 

Sailing  for  a  point  dead  to  windward  is  not  such  rapid  work,  and 
we  believe  ice  boats  do  not  make  a  course  nearer  than  3^  points  of  the  real 
wind,  and  their  speed  over  the  ice  is  not  one-half  of  what  it  is  with  a 
beam  wind,  but  it  is  believed  to  just  about  equal  the  speed  of  the  wind. 

The  oflual  mode  of  coimng  to  rest  from  a  high  speed  is  by  running 
ofi  to  dead  before  the  wind,  and  then  luffing  to  sharply  until  head  to 
wind.  The  boat  is  ''anchored '*  by  turning  the  ''rudder  runner*'  right 
across  the  keel. 


CHAPTER    XXXI 
CANOES. 


NAUTILUS    CANOES, 

British  canoeing  includes  sucli  various  branches  of  work^  and  so 
many  forms  of  canoes^  each  adapted  particularly  to  its  own  branch 
and  generally  to  all  the  others^  that  a  consideration  of  canoe  designs 
can  hardly  be  successfully  entered  upon  without  first  glancing  at  the 
rules  and  practices  which  at  present  guide  the  members  of  the  Koyal  Canoe 
Club,  who  form  the  majority  of  British  canoeists. 

To  construct  a  concise  definition  to  comprehend  a  ''  canoe ''  is  not  an 
easy  matter.  No  doubt  the  rules  of  the  Royal  Canoe  Club  do  in  a  measure 
dictate  what  is  and  what  is  not  a  canoe ;  but  there  are  still  many  loopholes 
left  by  which  a  canoe  can  be  invested  with  qualities  which  strictly  do  not 
belong  to  the  '' canoe  *'  proper.  The  disintegrated  materials  from  which 
a  concise  definition  might  be  abstracted  are,  among  others,  some  of  the 
following :  A  canoe  is  a  vessel  propelled  with  a  paddle  or  with  sail  by 
a  person  or  persons  facing  forward;  she  is  a  vessel  capable  of  navigating 
shallow  water  as  well  as  open  rough  water ;  and  she  is  a  vessel  not  too  large 
or  heavy  for  land  portage  by  two  men  when  her  ballast  and  stores  have 
been  removed.  Therefore,  a  vessel  propelled  by  oars  or  machinery,  which, 
either  by  bulk  of  hull  or  weight  of  fixed  ballast  cannot  be  lifted  by  two 
men,  is  not  adapted  to  the  requirements,  nor  entitled  to  the  appellation, 
of  a  "  British  canoe.'' 

The  cruising  work,  for  which  a  British  canoe  is  mainly  constructed, 
demands  that  she  shall  be  as  small  and  as  light  as  possible  compatible 
with  sea-going  quahties  and  carrying  capacity ;  but  the  occasional 
sailing  matches  in  which  such  a  craft  may  compete,  suggest  an  increase 
of  power  by  size  and  weight  for  sail-carrying  purposes;  and,  therefore, 
in  order  to  protect  the  majority  and  to  foster  craft  of  the  cruising  type, 
it  has  been  found  necesscuy  to  check  by  club  rules  the  introduction  of 
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mere  racing  machines^  which^  by  lead^  beam^  and  sail-area^  might  desert 
the  canoe  definition  and  become  miniature  yachts. 

The  Royal  Canoe  Club,  however,  does  not  attempt  to  define  or  Umit  the 
size,  design,  construction,  or  crew  of  canoes,  except  as  regards  saihng  and 
paddling  matches ;  and,  therefore,  provided  the  canoeist  does  not  intend 
to  compete  in  the  club  matches,  he  may  build  his  craft  in  any  manner 
his  experience  or  fancy  may  dictate.  But  there  can  be  no  question  that 
under  the  club  rules  a  most  serviceable  type  of  canoe  for  general  cruising, 
and  also  a  very  perfect  class  of  sea-going  sailing  canoes  have  been  pro- 
duced j  and  as  the  canoes  we  are  about  now  to  consider  are  to  conform 
strictly  to  the  club  rule,  it  may  be  advisable  to  set  the  rule  out  in  full. 

''Canoes  eligible  for  these  races  shall  not  be  over  the  following 
dimensions,  viz. :  first  class,  any  material  and  build ;  greatest  length  over 
all,  from  stem  to  sternpost,  not  more  than  20ft.,  with  a  limit  of  beam  of  2ft. ; 
but  the  beam  may  be  increased  by  l^in.  for  each  whole  foot  of  length  de- 
creased ;  greatest  depth  at  fore  end  of  well  under  the  centre  of  the  deck 
to  the  garboards,  not  more  than  16in.  Fixed  keel  of  wood  not  more 
than  2in.  deep,  including  metal  band,  which  must  not  exceed  one-half 
of  an  inch  deep.'' 

''  Note. — ^A  competitor  is  allowed  to  use  either  a  drop  or  deep  keel. 
The  greatest  depth  allowed  in  drop  or  deep  keels  is  18in.  beyond  the 
fixed  keel;  but  when  hauled  up  they  must  be  completely  housed  within 
the  canoe.  The  greatest  depth  allowed  in  keels  more  than  half  the  canoe's 
length  is  Gin.  beyond  the  fixed  keel.  All  ballast,  except  centre  boards, 
but  including  anchor  and  other  metal  weights,  shall  be  carried  inside 
the  canoe  when  sailing.  Ballast  may  be  started  or  shifted  during  a  match. 
There  is  no  restriction  as  to  material  or  mode  of  building,  or  as  to  ballast, 
sails,  or  rudder.     Each  canoe  shall  contain  one  man  only." 

Having  thus  far  glanced  at  the  general  features  of  canoeing,  the 
next  step  will  be  to  attempt  a  practical  classification.  Hitherto  a  canoe 
has  generally  been  classed  under  one  or  other  of  the  original  type  classes, 
namely,  Rob  Roy,  Ringleader,  or  Nautilus.  Such  a  classification  would 
only  be  useful  so  long  as  the  original  model  remained  unaltered,  and 
succeeding  canoes  were  exact  copies  of  the  originals.  Even  then  it  is  an 
unsatis&ctory  attempt  at  classification ;  but  it  will  be  patent  to  all  canoeists 
that  succeeding  Rob  Roy  and  Nautilus  canoes  have  been  built  widely  differ- 
ing from  their  predecessors,  and  also  that  many  craft,  taking  points  from 
each,  have  sprung  into  existence,  and  claimed  a  type  title  of  their  own. 

The  Rob  Roy  was  a  small,  short,  strong,  and  straight-floored  canoe, 
chiefly  intended  for  paddling,  and  was  built  without  sheer.  The  Ring- 
leader was  a  craft  similar  to  the  Rob  Roy,  but  of  great  length,  and  very 
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light  build — ^in  fact,  a  river  canoe.  The  Nautilus  was  a  short  beamy 
craft,  chiefly  intended  for  saiHng  and  cruising  in  open  waters,  and  was 
built  with  considerable,  sheer,  a  rockered  keel,  and  rising  floor.  There- 
fore, it  may  be  taken  that,  under  this  classification,  all  canoes  built  with 
sheer  and  rockered  keels  must  belong  to  the  Nautilus  class,  and  canoes 
built  without  sheer  belong  to  the  Eingleader  type  if  long  and  light,  or 
to  the  Eob  Eoy  if  short,  strong,  and  flat ;  of  course  variations  must  result 
from  such  a  classification,  unless  simply  ^^ sheer ^^  or  "no  sheer ^^  is  to 
determine  the  question  of  type. 

The  following  is  submitted  as  a  more  practical  classification  :— 

BritiBh  oanoes 


I  I 

Cmising  oanoes  Paddling  canoes 

I  I 

I 


Paddleable-«ailiny  canoes  Clench-build  Single-stroak. 

Sailable-padd^n^  canoes. 

Nautilus  Paddlbable- Sailing  Canoe. 

The  paddleable-^atZi'n^  canoe  is  a  vessel  designed  for  cruising  on 
navigable  rivers,  lakes,  and  seas,  and  for  sailing  matches — a  craft  in 
which  sailing  is  the  chief  mode  of  propulsion.  The  sailable-poddZin^ 
canoe  is  intended  for  navigating  inland  lakes,  rivers,  and  canals,  and  in 
her  paddling  is  the  chief  mode  of  propulsion. 

A  universal  feature  of  British  canoes  is  that  they  are  "  decked,^^  and, 
with  the  exception  of  a  few  river  craft,  the  decks  are  of  wood  permanently 
and  substantially  built  to  the  canoe.  An  equally  prominent,  but  not  so 
universal,  feature  is  that,  with  the  exception  of  the  club  '^  fours  ^^  and 
a  few  two-handed  canoes,  each  canoe  is  manned  by  one  man  only;  but, 
when  considering  the  subject  of  sailable-paddling  canoes  as  regards 
their  adaptabiUty  to  extensive  foreign  cruising  and  exploration,  we  shall 
endeavour  to  point  out  the  advantages,  if  not  superiority,  of  double-handed 
canoes  for  touring  purposes. 

The  design  and  construction  of  a  paddleable-«ai7ingr  canoe  will 
first  be  considered.  The  design  represented  by  Plate  XXXV II.  has 
stood  the  test  of  existence,  and  has  originated  several  craft  highly 
successful  both  as  cruisers  and  racers;  but  the  design  has  been  slightly 
altered  from  the  one  recently  built  to — as  will  be  duly  pointed  out — 
in  order  to  rectify  such  weaknesses  as  were  made  apparent  by  practical 
tests ;  the  centres  of  ^'  lateral  resistance "  and  ''  effort  of  sails,'^  have 
been  placed  conformably  to  the  dictates  of  actual  trial;   and  the  various 
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fittings  and  equipments  as  to  sizes,  shapes,  and  positions,  are  not  speculatiTe, 
but  tlie  tried  results  of  the  experience  of  many  good  canoeists. 

Under  the  sKding  scale  of  the  club  rules  canoes  have  crowded  into 
the  lengths  between  and  inclusive  of  12ft.  and  15ft.,  and  of  these  perhaps 
14ft.  canoes  are  the  most  numerous.  The  most  generally  serviceable  sailing 
canoe  (which  may  be  paddled)  will  be  found  under  the  dimensions  of  13ft. 
length,  by  2ft.  lOJin.  beam.  Another  club  rule  is  that  the  depth  at  the 
fore  end  of  the  ''  well,''  from  under  the  centre  of  deck  to  garboards,  shall 
not  exceed  16in. ;  keel  outside  not  more  than  2in. ;  centre-board  not  more 
than  18in.  deep. 

On  these  leading  dimensions  the  design  has  been  constructed : 

The  ''sheer  plan''  is  that  from  which  all  the  heights,  depths,  and 
lengths  are  taken,  and  is  shown  at  the  scale  of  {in.  to  1ft. 

The  "body  plan"  gives  the  measurements  from  which  the  building 
moulds  are  to  be  made.  The  body  plan  is  shown  on  the  scale  of  fin. 
to  a  foot. 

The  deck  plan  is  inserted  to  show  the  well  coamings  and  locker  and 
the  foot-steering  gear.     Scale  fin.  to  1ft. 

All  the  plans  are  drawn  to  the  outside  edge  of  the  plank,  so  that 
in  making  building  moulds,  &c.,  allowance  must  be  made  for  the  thickness 
of  plank,  and  also  a  piece  must  be  cut  out  of  the  moulds  to  fit  over 
the  inboard  portion  of  the  keel  to  the  upper  edge  of  the  rabbet.  The 
moulds  need  only  be  ''half  moulds,"  i.e.,  representing  the  shape  of  one 
side  only  to  the  middle  vertical  Kne,  and  will  then  be  worked  for  both 
sides,  fixing  a  fore-and-aft  cord  as  the  centre  Une.  If,  however,  there 
is  any  doubt  as  to  the  capabilities  of  the  workman  (even  if  with  a  good 
man,  great  accuracy  is  required),  then  whole  solid  moulds  fixed  in  posi- 
tion, form  the  only  safe  plan,  as  with  half  moulds  the  sides  of  the  boat 
J^ay>  by  carelessness,  vary  very  considerably. 

Canoes  and  other  small  boats  are  usually  built  up  from  a  straight- 
edge building  block,  and  therefore  the  rocker,  or  upward  curve  of  the 
keel  from  that  straight-edge  is  given ;  the  heights  of  stem  and  stemposts, 
and  their  "  set "  or  "  rake,"  will  be  taken  from  the  drawing,  and  they  will 
be  fixed  in  position  to  the  keel  before  the  latter  is  fixed  to  the  building 
block.  The  other  heights,  whereby  the  correct  sheer  is  obtained,  will 
be  taken  from  the  sheer  plan  table,  page  414,  and  transferred  to  the 
building  moulds;  and,  to  insure  these  moulds  being  in  position,  the  load 
water-line  should  be  marked  on  both  stem  piece  and  stem  post  and  on 
each  mould;  and  a  hole  should  be  bored  through  each  mould  at  the 
ontting  of  the  water-line  with  the  middle  line;  or,  if  the  whole  mould 
be  not  solid  a  batten  should  be  nailed  across  eaoh^  the  top  edge  of  which 
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batten  shonld  be  level  with  the  load  water-line;  then  a  tightly-stretched 
chalk  line^  nailed  to  marks  on  stem  and  stem  posts^  should  cut  the  aforesaid 
water-line  points  or  battens  on  the  moulds.  Without  this  precaution  moulds 
and  ''  hues ''  are  useless^  and  one  might  as  well  build  according  to  the  rule- 
of -thumb  plan  of  allowing  the  plank  to  take  its  own  form. 

In  the  sheer  plan  (see  Plate  XXXVII.)  the  vertical  positions  for  timbers 
are  placed  one  foot  apart.  No.  1  is  one  foot  from  vertical  of  fore  side  of  stem. 
The  heights  are  measured  from  the  load  water-line  to  the  upper  side  of 
the  deck  at  gunwale;  and  the  depths  are  measured  from  the  load  water- 
hne  to  the  lower  edge  of  the  rabbet  on  the  keel.  The  back  rabbet,  or 
inside  position,  of  keel  will  be  seen  in  the  longitudinal  section  plan. 

The  rocker  or  upward  curve  of  the  keel  above  the  straight  edge  is 
at  the  stempost  lin.,  and  at  the  fore  end  (at  6in.  in  from  perpendicular 
of  stem)  the  rocker  is  4iin. ;  at  No.  1  station  it  is  3in.,  at  No.  2  it  is  l^in., 
at  No.  3  it  is  fin.;  fore  edge  of  stem  at  load  water-Une  is  IJin.  in  from 
perpendicular  of  stem ;  stempost  at  L.W.L.  from  aft  perpendicular  is  IJin. 

The  keel,  from  No.  3  to  No.  7  sections — i.e.,  in  the  wake  of  the 
centre-board  slot — ^is  sided  at  rabbet  line  2in.,  and  is  l^in.  at  lower 
edge;  the  siding — i.e.,  thickness — at  rabbet  line  forward  and  aft  of  this 
should  not  be  less  than  l^in.  The  cutwater  of  stem  should  be  reduced 
on  the  fore  edge  to  about  fin. 

Selecting  the  wood  for  the  keel  will  be  a  matter  of  choice.  For  hard 
work  teak  is  recommended ;  for  great  strength  and  weight  greenheart ;  but 
red  pine  (not  pitch)  has  been  found  quite  strong  enough  for  all  ordinary  work. 

The  next  point  of  importance  is  the  skin,  or  plank,  and  the  mode 
of  putting  it  on.  Except  for  the  roughest  coast-bumping  or  for  home 
lake  sailing,  oak  is  uselessly  strong  and  heavy.  A  combination  of 
mahogany  and  cedar,  well  seasoned  and  properly  fastened,  forms  for  a 
sailing  canoe  as  strong  and  light  a  build  as  can  be  desired — that  is  to 
say,  the  canoe  should  be  built  with  the  three  lower  strakes,  mahogany 
(the  garboard  very  wide),  and  the  three  upper  strakes  of  cedar,  ranging 
from  about  a  quarter  to  three-eighths  of  an  inch  thickness. 

Various  modes  of  planking  have  been  tried  with  the  object  of  ob- 
taining a  smooth  outer  surface,  and  a  hght  but  strong  skin;  of  these 
the  most  successful  are  the  ''clincher,''  the  "ribband  carvel,''  and  the 
''double  skin."  The  ordinary  carvel  build  requires  sufficient  thickness 
of  plank  to  allow  of  caulking,  but  this  increases  the  weight  beyond  what 
is  advisable  for  a  canoe.  The  "  double  skin "  plan  is  as  follows :  When 
the  stem  and  stem  posts  have  been  set  up  and  fastened  off,  and  the  building 
moulds — say  one  foot  apart — carefully  and  strongly  fixed  in  position,  and 
firmly  battened  round  at  their  heads  by  a  kind  of  temporary  gunwale^ 
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and  the  centre-board  case  or  cases  fitted  and  fixed,  this  frame- 
irork  is  tamed  npside  down,  and  again  fixed  in  position.  Thin,  well- 
steuned  planks  of  cedar,  aboot  "  wager  boat "  thickness,  are  tacked  in 
position  edge  to  edge,  over  the  moolds,  as  if  for  carvel-planking  j  over 
this  is  then  laid,  plank  by  plank,  a  somewhat  thicker  skin  of  steamed  cedar, 
the  edges  of  which  come  over  the  centres  of  the  planks  of  the  inner  skin. 
The  two  skins  are  then  fastened  oft  as  if  one,  along  the  rabbet  bne,  with 
brass  screws ;  the  edges  of  the  oater  skin  are  then  pierced  along  and  copper 
nailed  as  in  ordinary  boilding.  The  craft  is  then  turned  up  and  the  nails 
are  clenched  off  on  the  inside.  It  will  also  be  found  necessary  on  some 
Btrakes  to  nail  along  the  inner  skin  edges  also.  In  sueh  ease  the  holes  will 
be  bored  from  inside  and  nails  driven  from  outside.  Very  few  timbers  will 
be  needed,  tuid  the  double  skin  will  be  found  to  possess  great  strength.  A 
good  coat  of  varnish  or  strips  of  varnished  calico  between  the  stdns  would 
no  donbt  add  greatly  to  the  strength  and  watertightness  of  the  structure. 

In  the  ribband-carvel  build  (see  Fig.  121),  the  planks  of,  say  Jin.  to 
jin.  etnff^  are  tacked  on  to  the  building  moulds  edge  to  edge.    Ribbands 


of  clean-grained  oak,  about  IJin.  wide  and  Jin.  or  fin.  thick,  are  laid 
along  on  the  inside  of  the  joints  of  the  plank  between  the  timbers 
which  are  placed  in  the  vertical  positions  shown  in  the  sheer  plan ;  the 
edges  of  the  planks  are  then  pierced  and  nailed  through  the  ribbands, 
and  clenched  on  the  inside,  or  they  may  be  screwed  into  the  ribbands. 
A  stronger  plan  is  to  work  a  Jin.  ribband  in  whole  lengths,  catting  ont 
notches  in  the  backs  of  the  timbers  and  moulds  to  take  each  ribband.  lu 
all  oases  a  strip  of  varnished  linen  should  be  lud  over  the  joints  of  the 
plank  before  the  batten  is  fitted,  and  the  linen  should  be  continuons 
from  end  to  end.  The  timbers  are  about  fin.  sided  by  Jin.  moulded. 
IKo  doubt  this  mode,  and  ihat  of  the  double  skin,  give  a  very  fine  outer 
i  bat  the  nomber  of  nails  required  is  nearly  doable  that  employed 
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in  a  clinclier-built  boat,  and  with  neat  workmanship  a  cUncher  boat  can 
be  built  with  next  to  no  ''  lands ''  showing  on  the  outside,  and  yet  be  of 
sufficient  strength. 

The  garboard  plank  will  be  6in.  or  Sin.  wide  at  the  broadest  part, 
and  the  other  planks  will  be  as  broad  as  the  shape  of  the  canoe  will 
admit  of  being  worked,  and  will  of  course  vary  in  breadth  and  shape. 

The  construction  of  the  section  of  slot  in  the  keel  and  centre- 
board case  is  shown  by  Fig.  122. 

The  most  convenient  mode  of  ^Maying  ofE^^  a  canoe  for  building 
will  be  obtained  by  working  in  the  following  manner :  Take  a  sheet  of 
common  wall  paper  of  14ft.  length,  and  on  the  reverse  side  draw  in, 
with  a  straight  edge,  a  strongly  marked  and  straight  ^Moad  water-line;" 
then,  by  measurements  from  the  scale  drawing  and  from  the  table 
(page  414)  draw  the  ''  sheer  plan  "  at  full  size.  On  similar  paper,  and  in 
Kke  manner,  draw  the  "  body  plan,'^  and  from  the  body  plan  cut  out  moulds 
of  stiff  brown  paper  from  which  to  make  the  wooden  building  moulds, 
talcing  off  a  margin  from  the  paper  or  from  the  wood  mould  to  allow 
for  the  thickness  of  the  planking.  As  before  said,  the  load  water -line 
must  be  carefully  marked  across  each  mould;  or,  better  still,  a  batten 
should  be  nailed  across  the  mould  to  represent  the  load  water-line.  (See 
''  Boat  Building  "  in  the  Appendix.) 

The  mast  steps,  centre-board  case,  bulkheads,  coamings,  rudder,  and 
centre-board  can  all  be  laid  ofE  on  the  sheer  plan;  and  provided  the 
points  of  measurement  are  correctly  placed — no  matter  how  rough  the 
drawing — ^the  builder  will  have  a  clear  eye  to  his  work,  and  the  trouble 
of  laying  her  off  on  a  mould  floor  will  be  avoided. 

PADDLEABLE  SAILINa  CANOE.— TABLE  OP  DIMENSIONS. 

ft.  in. 

Length  oyer  all,  stem  to  stempoBt 13  0 

Beam,  extreme 2  10^ 

Depth  rom  deck  to  garboard,  fore  end  of  weU 1  3^ 

Sheer,  forward,  from  midships    0  9 

Sheer,  aft  0  5 

Freeboard  at  midship  (No.  7) 0  7 

Dranght  at  midship  (No.  7) 0  8 

Bake  of  stempost,  7^ 

Centre  of  mainmast  from  fore  side  of  stem   2  4 

Centre  of  mizenmast  from  aft  side  of  stempost    1  2 

Mid-length,  from  i)erpendicTilar  at  fore  side  of  stem    6  6 

After  bnlkhead  from  mid-length 2  8 

Length  of  oentre-board  slot 3  8 

Fore  end  of  oentre-board  slot  from  mid-length 3  4 

Pore  end  of  well,  forward  of  midships  1  0 

Length  of  fore  end  of  well   1  6 

Length  of  middle,  or  flap  piece  of  well   1  6 

Length  of  after  piece  of  well 0  8 
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TABLE  OF  DIMENSIONS— eonH««.rf.  f^^  ^^ 

JjBogOi  of  looker  opening 1     3 

Height  of  veil  ooumngs  0     2 

Foot  yoke  for  a  5ft.  Sin.  mmn  fonrmrd  of  midshipa  1     6 

Centre  of  lateml  TwigtiHioe  aft  of  midsliipa  0    9 

Bodder  :  depth  of  fote  aide,  IfL  Tin.  ;  extreme  leogtli,  1ft.  Tin. ;  length 
at  head,  3in. ;  length  at  6in.  down  from  head,  3in. ;  length  ftt  load 
Hne,  lOin. ;  depth  below  load  line  at  oaatraof  mdder,  llin. 


TABLE  OF  HEIOHTa  AND  DEPTHS. 

1        2    !    S        4 

5 

e  '  7     8 

Sbur  Plan.— Flo.  1. 
Hdght  of  gm>»>le,  inoiading  deok 

»boTB  load  line 

Haight  of  gaswale  at  etom  abora 

Ioadwat«-line=16u.ehea. 
IHtto  ftt  atemport^  la  inohea. 
Dqith»— Lower  edge  of  rabbet  below 
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Booker  of  keel  above  etraight  edge  . 

Boot  Plam.— Fio.  2. 
I>ii«onBlB  A    U   Btwted  on  middle 

lino  at  lan.  above  L.W.L 

Diagonal  B  6in.  above  L.W.L 

Half -Biding  (width)  of  keel  at  mbbet 

The  dia^nals  form  an  angle  of  55°  to  the  micldle  hue ;  or  diagonal 
A  oata  the  L.  W.  L.  at  1ft.  S^in.  from  the  middle  line  measored  on 
the  vater-line ;  diagonals  B  and  C  are  each  parallel  to  A,  and  5in. 
apart. 

It  may  he  again  mentioned  that  all  the  body  plan  meaaorements  are 
to  the  outside  edge,  so  that)  plank,  deck,  &c,,  most  be  alUnced  for  in  making 
the  bnilding  moalds. 

Shbbb  Fum.— Putb  XXXVII. 


0,  tha  petpendionlM  at  the  foie  end  of  load 

water  Urn. 
(o),  the  perpendionlai  at  Uie  aft  end  of  load 

a,  the  oeutce-board  dot  and  oaw. 

b,  ocntoe-board,  lowered  for  iailing. 
(t),  oentre-board,  honsed  in  the  case. 

e,  knee,  which  eteadiee  the  oentre  board  eate 

at  point  of  greateit  presanre. 
d,  foot  ateering  yoke  of  wood,  and  d  3  la  a 

tide  <diock  to  prevent  the  foot  elipping  olt. 
X,  foot-ateering  gear  deck- joke. 
B,  rabbet  Use,  bwai  edge. 
/,  nppet  aide  of  deck  at  middle  line. 
g,  nppOT  aide  of  deok  at  lidea. 


h,  forward  side-oouiiing  of  welL 

i,  ooaming  of  aaiUng  flap,  or  opening  in  aide 

deok. 
(i),  flap,  aide  deok. 
j,  baok-board  and  ahiftiiig  beam,  need  for 

paddling. 
U),  back-board  in  aailing  position. 
k,  water-tight  bulkhead. 
t,  locker  aide-ooaming. 
m,  floor  boards. 

n,  atempoat  and  metal  gndgwma. 
ji,  a  line  abowing  npper  aide  of  keel, 
X,  poaition  of  greateat  beam. 
9,  oentie-board  aheave  hole. 
Vi  keel  aoarphing. 


*  Taper  to  lin.  at  atem. 
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Dbok  Plan. 


(«  %),  snpportB  for  flap  deck. 

«,  wire  Bteering-lines,  paesing    round    brass 

buttons  at  m. 
t,  beading  to  keep  flap,  when  open,  from  jam- 

ing  the  steering  wires. 


u,  looker  lid  and  hinge. 
V,  mainmast  hole  and  case, 
(v),  mizenmast  hole  and  casGL 
w,  apron  beam  for  "  well  "  cover, 
f ,  radder-yoke. 


(o),  aft  or  stempost,  perpendicular. 
a,  rudder  pin  or  rod. 


BUDDES. 

h,  gudgeon  metals. 

c,  (shaded  part)  is  brass  cap  for  yoke  to  fit  oyer. 


The  general  features  of  the  design  may  now  be  reviewed.  In  the 
first  place^  in'  the  design  just  described,  sailing  requirements  were  given 
the  chief  attention;  secondly,  it  will  be  well  to  bear  in  mind  that  the 
word  '' design  ^^  includes  both  '' model '^  and  '^  fittings/^  and  the  same 
model  can  be  fitted  either  for  pleasure  saiUng  or  for  sailing  cruises  by 
arranging  such  fittings  as  centre-boards,  bulkheads,  mast  cases,  &c., 
conformably  to  the  use  the  boat  is  to  be  put  to.  Sleeping  accommodation, 
for  instance,  does  not  demand  that  the  model  shall  be  altered,  but  requires 
a  6ft.  space  in  the  centre  of  the  canoe ;  therefore  two  small  centre-boards, 
having  a  joint  area  equal  to  the  larger  single  board,  become  a  necessity, 
and  by  this  means  an  effective  lateral  resistance  is  maintained;  still,  a 
considerable  amount  of  weatherliness  is  sacrificed  unless  the  after-board 
is  constantly  and  carefully  worked. 

Limited  by  the  club  rules,  the  leading  dimensions  of  the  model  have 
been  fixed  upon,  viz. :  length,  13ft.;  beam,  2ft.  lO^in.  A  model  12ft.  by 
8ft.  would  give  greater  sail-carrying  power,  and  would  be  more  adapted 
for  quick  turning  and  eating  to  windward;  but  the  " floor '*  would  be 
considerably  shortened,  and  the  boat  generally  cramped  as  to  the  fore- 
and-aft  arrangement  of  her  fittings;  14ft.  and  15ft.  length  give  better 
results  as  to  speed  in  running  and  reaching,  and,  to  some  extent,  as  to 
speed  and  ease  in  rough  water;  but  the  necessary  reduction  of  beam 
to  2ft.  T^in.  for  15ft.  length  takes  away  a  considerable  amount  of  initial 
stabiHty,  which,  on  account  of  the  existing  club  rules,  cannot  be  com- 
pensated for  by  increasing  the  depth  of  hull,  and  thereby  lowering  the 
weights;  the  increased  length  also  comparatively  retards  the  vessel's 
turning,  unless  her  keel  and  fioor  line  are  considerably  rockered. 

The  dimensions  given  provide  good  beam  for  stabiUty,  sufficient 
length  for  fine  lines  with  good  length  of  floor,  and  not  too  great  a 
length  for  quick  turning. 

The  fore-and-aft  positions  of  the  various  fittings  have  been  settled 
in  comphance  with  the  following  requirements:  The  weights  must  be 
crowded  as  near  midships  as  possible,  so  as  to  give  easy  performance  in 
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irmgh  water;   coD.-^rqaentlj  the  after  end  of  the  centre-boud  and   ibs 
fore   nde  of   the  man   most  be  brought  as  close  together  as  possLbae, 
allowing^  however,  (sufficient  room  between  them  for  the  shiftm^  b&IIas: 
to  cro«<»  the  floor.     The  centre-board  most  not  come  mnch  abaft  amidships, 
because  the  centre  of  lateral  resistance  woold  thereby  be  thrown  so  far 
aft  that  a   large  onhandj  mizen  woold  hare  to  be  carried  to  property 
balance  the  centre  of  effort  of  the  sails  with  the  centre  of  lateral  resist- 
ance of  the  hall.      The  man  most  not  sit  too  far  aft^  as  that  would 
necessitate  very  fall  lines  aft;   at  the  same  time  the  weights  woold  be 
separated^  and  being  nearer  the  ends^  bad  performance  in  a  seaway  woold 
be  the  resolt.     The  performance,  goremed  by  the  longitodiiial  position  of 
the  centre  of  buoyancy  and  the  distribotion  of  the  weights,  is  not  that  of 
power  to  carry  sail,  nor  even  sailing  or  steering  performance  in  smooth 
water^  provided  the  normal  trim  has  not  been  altered;  bat  it  is  the  per- 
formance of  the  canoe  in  a  sea — ^whether  she  takes  kindly  and  dryly  to  a 
head  sea  or  a  following  sea  without  plunging  and  diving  violently.     The 
masts^  in  order  to  get  spread  for  the  sails,  have  to  be  placed  &r  forward 
and  aft ;  but  their  weight  is  small  compared  with  that  of  the  man,  centre- 
board, and  ballast. 

Centbe-Boabds. 

The  foot  steering  gear  requires  the  centre-board  case  to  be  sufficiently 
low  at  the  locality  of  the  foot  yoke — t.  e.,  3ft.  9in.  forward  of  the  man's 
back — ^to  allow  the  foot  yoke  to  swing  at  eight  inches  above  the  foot 
boards.  This,  combined  with  reducing  fore-and-aft  weight,  has  suggested 
the  form  of  centre-plate  shown  in  Plate  XXXVII.  The  centre-board  case 
18  thus  fitted  to  the  keel  (see  Fig.  122,  page  412).  The  sides  of  the  case 
are  rabbetted  into  the  keel  as  shown,  and  &stened  by  screws  which  go 
clean  through  the  keel,  the  ends  being  subsequently  filed  down  in  the  slot. 

The  centre-board  should  be  made  of  fin.  iron  ''boiler  plate,''  and 
should  be  galvanised ;  the  measurement  should  be  taken  from  the  drawing, 
and  laid  off  full  size  on  paper;  the  paper  mould,  having  the  pin  hole 
and  chain  hole  marked  on  it,  should  be  sent  to  the  foundry,  and  great 
care  should  be  taken  in  seeing  that  the  plate  is  perfectly  straight.  Cast- 
iron  centre-boards  are  often  used,  but  they  are  bad,  in  that  sudden 
breakage  is  the  common  result  of  a  hard  lateral  bump  on  the  ground, 
and  also  that,  to  obtain  the  same  weight  as  ''  boiler  plate,"  a  thicker  plate 
must  be  carried. 

On  the  position,  forms,  and  areas  of  the  centre-board  or  boards  and 
rudder  depends,  to  a  very  great  extent,  the  successful  sailing  (apart  from 
ftctoal  speed)  of  the  canoe.    As,  has  been  already  pointed  out,  the  position 
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of  the  centre-board  is  determined  by  the  requirements  of  space  for  the  man 
and  the  stepping  of  the  masts ;  two  or  three  canoes,  noted  for  their  sailing 
quaUties^  have  been  ingeniously  fitted  with  ^'  fan  "  centre-boards,  which 
collapse  into  a  case  which  does  not  come  above  the  floor  boards.  Such  centre- 
boards can,  of  course,  be  placed  regardless  of  the  well  seat  and  steering 
gear;  and,  provided  they  are  of  a  pattern  and  make  which  gives  sufficient 
rigidity  when  in  the  sailing  position,  they  are  undoubtedly  of  service. 

But  the  position  of  the  sails  in  a  canoe  does  not  admit  of  much 
variation.  Leaving  out  of  the  question  extraordinary  rigs,  the  centre 
of  effort  of  the  mainsail-and-mizen  rig  (which  is  the  most  popular  in 
canoes)  will  be  generally  found  to  be  at  the  mid-length,  or  not  more 
than  eight  inches  abaft  it ;  then,  the  canoe  being  of  shallow  draught,  the 
rudder,  to  be  efEective,  has  to  be  somewhat  large  in  area,  and,  being  at 
the  extreme  end  of  the  vessel,  naturally  carries  the  centre  of  lateral 
resistance  considerably  aft;  then,  to  bring  the  centre  of  lateral  resist- 
ance forward  and  near  to  the  vertical  of  the  centre  of  effort  of  the  sails, 
the  centre-board  has  to  be  placed  slightly  forward  of  midships ;  therefore, 
it  is  evident  that  the  position  and  area  of  the  centre-board  is  of  the  first 
importance,  and  its  mechanism  merely  a  matter  of  convenience. 

Two  square  feet  area  of  centre-board  has  in  practice  been  found 
amply  sufficient,  even  in  match  sailing;  and  whether  this  area  be  given 
in  one  large  plate  or  two  small  ones  is  practically  immaterial  as  far  as 
lateral  resistance  is  concerned,  but  in  relation  to  turning  and  manoeuvring 
there  is  a  great  deal  to  be  said  on  both  sides.  In  the  first  place,  the 
single  board  and  the  double  board  are  equally  efficient  in  counteracting 
leeway,  that  the  single  board  is  the  more  delicate  and  perfect  for  eating 
to  windward ;  and  the  double  is  more  perfect  than  the  single  for  reaching 
and  running,  and  is  undoubtedly  the  more  powerful  weapon  for  manoeuvring 
when  skilfully  handled.  With  the  single  board  the  canoe  on  a  wind  will 
answer  the  least  touch  of  her  helm  or  alteration  of  her  sheets;  and, 
except  for  shoal  water,  the  board  need  not  be  touched  from  start  to 
finish.  It  is  often  asserted  that  a  single  centre-board  (of  course  in  relation 
to  other  centre-boards)  is  not  so  good  for  beating  in  rough  water,  for  the 
reason  that  her  head  is  easily  knocked  off  the  wind  by  every  sea;  but 
it  should  be  remembered  that  a  boat  does  not  eat  to  windward  by 
virtue  of  gripe  or  forefoot;  she  works  on  her  common  centre  of 
lateral  resistance,  and,  though  the  bow  may  be  knocked  off  the  wind 
by  the  seas,  a  hke  facihty  of  movement  exists  for  bringing  her  to,  and, 
further,  the  single-plate  boat  is  able  to  take  advantage  of  smooths  or 
free  puffs  for  getting  a  screw  up  and  a  rapid  fill  away  again.  It  is  the 
crest  of  the  wave  that  will  knock  the  bow  off  the  wind,  but  this  is  almost 
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an  advantage^  and  it  places  the  vessel  in  the  best  position — ''three 
comer  ways  on '' — for  dropping  gently  down  the  back  of  the  sea,  off  the 
wind,  and,  consequently,  ''  all  full,^^  and  gathering  way  for  a  neat  luff  up 
the  face  of  the  next  sea.     (See  page  18.) 

No    doubt  the  double  centre-boarder,   in  the    hands    of    a    skilful 
canoeist,  has  many  advantages  over  the  single-plate  craft;  but,  to  utilise 
these  advantages   to  their  full,  a  judgment  and  quickness  are  needed, 
which    can    only   be    obtained    by    long    and    constant    practice.      The 
experienced   hand   in   a    double   centre-boarder  will  use  his  boards,  by 
alternate  lifting  and  dropping,  when  on  a  wind  or  reaching,  almost  in 
preference  to  his  rudder;  in   fact,   the    working   of  the  boards  will  be 
attended  to  before  working  the  sheets.     The  ease  with  which  the  centre 
of  lateral  resistance  can  be  thus  shifted  forward  or  aft  of  the  centre  of 
effort  of  the  sails  places  within  his  grasp  a  power  of  turning  which   in 
match  sailing  is  of  the  first  importance.     If  from  any  accident  the  mizen 
is  lost  or  has  to  be  stowed,  the  canoe  will  be  handy  under  mainsail  if 
the  after  board  be  hauled  up ;  and  if  caught  in  a  squall,  the  mainsail 
can  be  stowed  and  the  canoe  hove  to  under  mizen  and  fore  centre  board — 
the  aft  one  being  of  course  hauled  up.      Without  going  into  details  of 
intricate  manoeuvres,  it  may  be  stated  that  when  the  canoe  is  sailing,  say, 
close-hauled,  if  the  afterboard  be  suddenly  hauled  up,  the  craft  will  fly  up 
into  the  wind's  eye.     Of  course  this  can  be  augmented  by  easing  the  fore 
sheet,  and  also  by  putting  the  helm  down — i.e.,  bringing  the  rudder  to  wind- 
ward.    In  like  manner,  for  quick  bearing  away,  the  after-board  would  be  kept 
down,  the  fore-board  Ufted,  the  mizen-sheet  eased  off,  and  the  helm  put  up. 
Beyond  these  quaUties,  the  double  board  permits  of  space  for  the 
owner  to  sleep  on  board,  and  this,  in  some  waters,  is  no  small  advantage ; 
for  the  greatest  genius  at  tidal  calculations,  when  cruising  in  navigable 
tidal  waters,  may  more  than  once  find  himself  benighted  and  tide-bound 
&r  away  from  his  anticipated  night  post,  and  with  a  considerable  strip 
of  soft  black  mud  between  the  edge  of  the  water  and  terra  firma.     In 
Buch  a  predicament,  a  canoe  of  the  dimensions  we  have  been  considering 
will,  if  fitted  so  as  to  allow  of  sleeping  space,  prove  a  safe,  if  not  comfort- 
able, miniature  hotel  for  the  night. 

The  leading  measurements  for  fitting  a  canoe  of  the  dimensions 
shown  in  the  design  (Plate  XXXVII.)  will,  with  two  centre  boards, 
be  as  follows :  The  fore  end  of  the  slot  for  the  foremost  plate  will  be 
3ft.  lOin.  forward  of  midships ;  the  length  of  the  slot,  measured  on  the 
lower  edge  of  the  keel,  will  be  2ft.  4in. ;  length  of  lower  edge  of  plate,  2ft., 
and  drop,  1ft.  Sin.;  the  forward  end  of  the  after  slot  will  be  3ft.  Sin. 
abaft  midships,  and  the  length  of  the  slot  will  be  1ft.  Sin. ;    length 
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lower   side   of   plate,   1ft.  6in.,   and   drop,   1ft.,   giving  a   joint   area   of 
2-5  sq.  ft. 

The  inboard  shape  of  the  fore  plate,  i.e.,  that  portion  which  remains 
in  the  keel  and  case  when  the  plate  is  lowered  for  sailing — should  be  as 
small,  especially  at  the  fore-end,  as  is  consistent  with  keeping  the  plate 
rigid  laterally;  many  canoes  are  fitted  with  the  centre-board  case  ex- 
tending up  to  the  deck  and  open  along  its  top ;  in  such  cases  the  plate 
is  usually  hung  by  its  fore-end  from  a  bolt  at  the  deck,  and  at  its  after-end 
by  its  hauhng-up  gear,  the  advantage  being  that  a  plate  so  fitted  (instead 
of  being  bolted  at  its  fore-end  through  the  keel)  can  be  Ufted  out  of  the 
canoe  through  the  deck,  and  thus  be  speedily  removed  when  requisite 
without  having  to  Uft  the  craft  herself  out  of  the  water. 

The  after-plate  should  be  inclosed  in  as  small  a  case  as  possible,  so 
as  to  give  stowage  space  in  the  locker ;  a  case  of  triangular  form,  the  after 
end  of  which  comes  up  to  the  deck,  will  be  found  to  act  well.  Such  a  case 
gains  support  from  the  deck,  and  permits  the  hauUng-up  gear  to  be  worked 
above  deck ;  the  after-board  should  be  light,  and  may  be  made  of  zinc,  as 
lateral  resistance  only  is  required,  and  weight  should  be  avoided. 

The  after-end  of  all  centre-board  cases  should  be  raked  forward  at 
its  upper  end  in  order  to  prevent  the  water  heaping  up  and  overflowing 
at  the  chain-hole  when  the  boat  is  moving  rapidly,  or  when  in  lumpy 
water. 

A  very  heavy  centre-board  is  by  no  means  an  unmixed  good  in  a 
canoe.  In  smooth-water  sailing  it  doubtless  adds  considerably  to  the 
canoe's  stiffness ;  but  in  lumpy  water  its  thumping  leverage  will  soon  be 
felt  by  the  boat,  and,  sooner  or  later,  something  will  start  unless  the 
craft  and  centre-board  case  are  built  and  fastened  with  unusual  strength. 

The  hauling-up  gear  in  the  single-plate  fitting  (Sheer  Plan,  Plate 
XXXVII.)  would  be  a  small  galvanised  iron  chain,  shackled  to  the  hole  in 
the  forward  upper  corner,  and  cut  to  the  exact  length  between  that  hole, 
when  the  centre-board  is  down,  and  the  upper  edge  of  the  sheave  {q) 
in  the  top  of  the  centre-board  case;  to  this  end  of  the  chain  a  small 
single  block,  metal  stropped,  should  be  shackled,  with  a  thick  india-rubber 
ring  placed  on  over  the  shackle  to  act  as  a  buffer ;  the  standing  part  of 
the  hauling  line  is  then  spliced  into  an  eye-bolt  at  the  after-end  of  the 
top  of  the  centre-board  case,  and  the  hauling-part  having  been  rove 
through  the  block,  is  finished  off  by  having  a  wooden  toggle  spliced  in 
its  end  at  such  length  that  when  the  board  is  down  the  toggle  is  at 
the  block,  and  when  the  board  is  up  a  turn  is  taken  on  the  hauling- 
part  round  a  patent  tumbler  cleat,  fitted  on  the  after  end  of  the  upper 
side  of  the  centre-board  case. 

|i  ■  2 
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For  a  light   plate,  a  split-ring  handle  may  be  pnt  into  the  last  link 
of  the  chain,  the  buffer,  however,  being  placed  over  the  chain  first. 


SmRIKQ    GlAS. 

There  are  many  ways  of  fitting  the  steering  gear ;  in  fact,  so  many, 
that  it  woold  only  be  confusing  to  attempt  to  describe  and  consider  each 
kind.  The  two  most  common  modes  are  where,  in  the  one  case^  the 
yoke  lines  are  led  direct  to  a  foot-yoke ;  or,  in  the  other,  to  a  deck-yoke, 
which  is  connected  to  the  foot-yoke.  The  most  serviceable  of  these  is 
nndoabtedly  the  deck-yoke  gear;  this  gear  is  shown  in  the  sheer  plan, 
and  is  marked  d,  cP,  and  E,  and  in  the  deck  plan  (P,  E  m  and  z,  s. 

The  rudder-yoke  fits  over  the  brass-capped  rudder-head,  and  should 
be  14in.  wide,  with  an  eye  at  each  end.     The  foot-yoke  is  made  of  hard 
wood,  16in.  wide,   and  of   sufficient   strength  to  act  as   a  stretcher  for 
both  feet,  for  it  will   be  thus  used  when  the  canoe  is  being  paddled; 
the  yoke  rod  should  be  a  round  brass  tube  inclosing  an  iron  or  a  steel 
rod,  the  heel  of  the  rod  steps  in  a  block  on  the  top  of  the  centre-board 
case,  the  upper  end  having  been  pushed  up  through  a  brass-bound  hole 
in  the  deck ;  a  shoulder  of  brass,  with  a  squaring  above  it  of  about  1  ^in., 
is  soldered  on  to  the  rod,  and  to  this  the  foot-yoke  is  tightly  clamped ; 
it  should  be  at  such  a  distance   from   the   lower  end  of  the   rod   as  to 
bring  the  foot-yoke,  when  in  position,  about  Sin.  above  the  surface  on 
which  the  skipper^s  heels  are  to  rest;  the  head  of  the  rod  should  project 
about    \\m.  above    the    deck.       At    Jin.   above  deck   the   rod   is  filed 
square,  for  the  deck-yoke  to  ship  on  to,  and  the  squaring  is  carried  up 
about  fin.,  that  being  about  the  thickness  of  the  boss  of  the  yoke ;  then 
the  last  half  an  inch  of  the  rod  is  formed  into  a  screw,  on  to  which  a 
thumb  nut  (E)  is  screwed  to  keep  the  deck-yoke  in  its  place.     The  deck- 
yoke  requires  an  eye  at  each  end;  and  the  yoke  should  be  of  iron,  as 
neither  copper  nor  brass  is  strong  enough  for  fittings  18in.  or  20in,  long. 

The  yoke  lines  should  be  made  either  of  solid  brass  or  copper  wire, 
and  must  be  stout,  and  may  be  fitted  thus :  Having  fitted  a  copper  or 
brass  thimble  into  each  of  the  four  eyes  of  the  rudder  and  deck  yokes, 
with  powerful  nippers,  simply  take  the  ends  of  the  two  wires,  and, 
having  passed  them  round  the  thimbles  in  the  rudder-yoke,  twist  the 
ends  round  their  own  standing  parts;  then  at  the  fore  end  fit  in 
like  manner  to  two  thimbles,  making  the  wires  of  such  length  as  will 
place  these  two  thimbles  at  about  one  foot  from  the  eyes  of  the  deck- 
yoke  when  it  and  the  rudder  are  shipped  in  position.  A  small  lashing 
line  is  now  spliced  to  each  of  the  fore  ends  of  wire,  and,   being  rove 
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through  the  yoke  thimbles  and  the  wire  thimbles^  say  three  tums^  makes 
a  powerful  but  easily  workable  gear. 

The  wires  would  naturally  thus  lay  along  near  the  middle  of  the 
canoe;  but  to  keep  them  clesar  of  the  canoeist,  and  also  of  the  deck 
flaps,  locker,  &c.,  little  brass  studs  are  screwed  into  the  deck,  as  shown  at 
m  and  n  in  the  deck  plan,  a  single  one  opposite  the  fore  end  of  well,  and 
two  diagonally  placed,  are  put  in  abreast  of  the  after  end  of  the  well. 

One  great  advantage  of  this  plan  is  that,  for  unrigging,  simply  the 
rudder-yoke  and  deck-yoke  are  taken  off,  and  the  wires  folded  round 
them.  The  lines  do  not  lead  down  below  through  the  deck,  coaming, 
or  bulkhead,  and  are  not  in  the  way  when  stowing  or  unstowing  spars 
under  the  side  deck.  The  yoke  on  deck  is  very  handy  for  hand  steering 
whilst  kneeling  up  working  at  the  mast  gear. 

In  the  case  of  foot-yoke  only,  the  wires  are  fitted  much  in  the 
same  way  as  above;  but  they  have  (before  being  fitted  at  the  second 
end)  to  be  passed  through  perhaps  both  coaming  and  bulkhead,  in  order 
to  get  a  fair  lead  to  the  stretcher-yoke ;  and  the  rudder-yoke  ends 
should  be  fitted  with  snap  swivels,  so  as  to  be  detachable  from  the  yoke. 

The  rudder-pin  (a,  Budder  Plan,  Plate  XXXVII.)  should  be,  as  shown, 
of  the  whole  length  of  the  sternpost;  the  gudgeon  metals  {b)  are  so 
placed  as  to  allow  the  rudder  to  travel  up  the  pin  when  it  strikes  the 
ground.  These  rudder  fittings — and  indeed  all  the  metal  fittings  of  a 
canoe,  should  be  of  copper,  or  gun  metal,  or  brass. 

Deck  Flaps. 

The  flap  side  deck  was  contrived  for  the  ''Rob  Roy'*  by  Mr. 
Macgregor  in  1868 ;  it  is  to  allow  the  skipper  to  sit  to  windward,  and  should 
have  an  easy  opening  and  shutting,  and  yet  be  water-tight.  The  flap 
being  just  abreast  of  the  body,  the  hands  are  often  placed  heavily  upon 
it  in  getting  in  or  out  of  the  canoe ;  this  demands  good  supports  under  the 
main  deck  (marked  i  i  in  the  deck  plan,  Plate  XXXVII.),  and  for  water- 
tightness  washers  should  line  the  edges. 

Aprons,  &c. 

The  apron  of  the  Nautilus  racing  canoe  is  thus  fitted:  A  piece  of 
macintosh  of  suitable  size  is  fixed  by  nails  to  two  battens  (see  Fig.  123), 
The  battens  are  of  the  length  of  the  fore  end  of  the  well,  and  are  kept 
in  position  by  two  fillets,  which  arc  nailed  to  the  deck,  near  to  and  parallel 
to  the  coaming.  The  macintosh  is  nailed  about  an  inch  or  an  inch  and  a 
quarter  from  the  edge  of  the  battenj  and  a  flap  is  left  to  go  over  the  fillet 
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as  shown.  The  macintosh  is  also  secured  to  the  top  edge  of  the  batten  by 
a  nail^  and  half  round  fillet.  The  side  battens  being  fitted  to  the  exact 
span  of  the  coamings,  stretch  the  macintosh  tightly  across  the  well.  The 
fore  end  of  the  macintosh  is  a  loose  drop  piece  over  the  coaniiiig^  and 
tucked  under  an  india-rubber  band  across  the  deck. 
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The  parts  of  the  sides  of  the  macintosh  which  come  from  the  flap 
deck  aft  have  no  battens,  but  have  an  indiarubber  cord  in  the  bottom  edge, 
and  a  button-hole  at  each  comer  to  button  on  to  a  small  stud  screw  at  the 
aft  end  of  the  flap  piece  (a  small  brass  drawer  handle  will  do  for  a  stud) . 
When  sailing  the  apron  has  to  be  unbuttoned  on  the  weather  side. 

Across  the  well  is  a  shiftable  beam,  which  supports  the  apron  if  heavy 
water  comes  on  it.  The  whole  thing  comes  away  immediately  if  a  capsize 
takes  place,  or  any  sudden  "jump  up*'  is  required.  When  not  in  use 
the  whole  apron  can  be  rolled  up  into  a  very  small  space. 

For  canoe  travelling  a  macintosh  coat  is  required,  such  as  used  in  the 
Nautilus  canoe  of  1870.  The  coat  is  long,  and  closed  like  a  petticoat  from 
the  bottom  to  the  breast,  where  there  is  a  neck  opening  with  three 
buttons.  Fixed  by  waterproof  glue  close  under  the  arms  is  a  macintosh 
flounce;  run  through  the  bottom  hem  of  which  is  an  elastic  cord.  The 
hem  of  the  flounce  is  placed  over  the  hatch  and  hatchway  coaming,  and 
abaft  the  backboard,  thus  forming  a  kind  of  tent.  The  flounce  should  be 
full  behind  to  allow  stooping  forward  without  detaching  its  hold  on  the 
coaming.  ElaiStic  bands  round  the  cuffs  of  the  coat  will  prevent  water 
running  up  the  sleeves.  The  object  of  having  a  long  inside  coat  is  that  it 
will  then  do  duty  as  a  macintosh  for  shore  walking. 


Mast   Fitting  and  Tabeenacle. 

The  tabernacle  for  lowering  the  mainmast  is  a  matter  of  importance. 
The  ordinary  method  is  to  cut  a  well  through  the  deck  for  the  mast 
heel  to  travel  in  (as  described  for  the  Nautilus  racing  canoe,  page  425) ; 
bat|  as  the  bow  of  a  canoe  is  very  frequently  immersed  when  working 
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in  rough  water,  it  ia  undesirable  to  liave  any  opening  in  tlie  deck. 
The  tabernacle  is  thus  fitted:  Two  pieces  of  oak  placed  in  the  ordinary 
form  of  a  tabernacle,  c  (Pig-  124),  secnred  at  the  heels  by  a  block  (G), 
and  paasing  up  through  a  blocking  piece  under  the  deck  a  (Fig.  124), 
and  through  the  deck  b.  The  two  heads  are  each  S^in.  high  by  2Jin. 
wide  fore  and  aft,  and  half  an  inch  thick,  the  heels  being  considerably 
tapered  off  for  lightness ;  (c)  in  the  sketch  ia  a  blocking  piece,  firmly  bolted 
in  between  the  uprights,  and  let  through  the  deck  and  deck  block.  Against 
this  the  mast  heel  lodges.  The  mast  heel  should  be  l|in.  square,  from 
heel  to  half  an  inch  above  the  tabernacle;  then  round  and  taper  to  lin. 


at  head.  The  mast  is  bolted  between  the  tabernacle  heads,  at  three-eighths 
of  an  inch  from  the  top  of  the  heads  at  d.  At  e  is  a  through  bolt,  on 
to  which,  between  the  heads,  the  halyard  blocks  hook.  The  mast  heel 
and  the  outer  sides  of  the  tabernacle  heads  should  be  brass  plated,  and 
there  should  be  a  small  piece  of  indiarubber  screwed  on  the  heel  as  a 
buffer  (G).  The  mast  is  set  ap  by  a  forestay,  which  should  be  small 
galraniaed  wire  about  one-tenth  of  an  inch  in  diameter,  from  the  swivel 
clip  (clipped  to  a  thimble  in  the  masthead  block  strop)  down  to  a  small 
single  block,  which,  when  the  mast  is  np>  comes  about  four  inches  above 
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the  stem-head.  The  fall  is  fast  to  stem-head,  and  then  leads  through  the 
stay  block  and  through  the  stem  block  or  cheek  sheare,  and  into  a  cleat 
near  the  well.  So  long  as  the  mast  is  set  np,  the  halyard  blocks  / 
cannot  be  unshipped  from  the  bolt  e,  but  when  the  mast  is  lowered  as 
far  as  shown  by  the  dotted  line,  the  halyard  blocks  can  be  unhooked. 

The  mast  is  fitted  with  a  ferrule  joint  at  4ft.  6in.  above  the  tabernacle 
pin,  and  then  the  upper  portion,  4ft.,  including  a  6in.  ferrule  to  ship  over 
lower  mast,  makes  a  total  of  8ft.  6in.  pin  to  truck.  With  the  exception 
of  unclipping  the  forestay,  all  the  gear  remains  on  the  masthead,  and  the 
sail  is  kept  on  the  upper  part  of  the  mast,  with  its  halyards  bent  on 
and  parrels  in  sailing  position. 

The  Nautilus  Tent. 

The  Nautilus  tent  for  camping  on  shore  is  of  the  ''Alpine"  form, 
but  divided  into  two  pieces  by  a  joint  of  buttons  and  holes  along  one 
side  of  the  ridge  rope,  and  this  junction  is  protected  above  by  a  flounce 
or  bonnet  stitched  on  the  opposite  side  of  the  ridge  rope,  and  buttoned 
to  small  buttons  on  the  joint  side  of  the  tent;  four  slight  poles  are 
embedded  in  a  hem  at  each  comer,  their  lower  ends  sticking  into  the 
ground,  and  their  upper  ends  are  held  in  strongly  stitched  pockets ; 
only  one  rope,  the  ridge  rope,  is  needed,  and  is  set  up  either  to  a 
couple  of  pegs  driven  into  the  ground,  or  to  tree  stumps;  two  pegs 
are  used  on  each  side  in  windy  weather.  The  poles  should  be  jointed, 
and  need  only  be  slight  in  diameter;  the  Nautilus  had  ash,  but  bamboo 
would  be  equally  good  and  much  lighter.  The  ground  space  is  6ft.  by  6ft., 
and  the  height  under  the  ridge  is  7ft.  The  ends  join  down  the  middle,  and 
are  double  flap  jointed,  with  button  and  hole  as  a  fixer.  A  kind  of  curtain 
1ft.  deep  goes  round  the  lower  part  of  inside,  stitched  on  about  6in.  above 
the  edge,  and  is  used  for  tucking  under  the  ground  sheet. 

THE   "  NAUTILUS '^  RACING   CANOE  OF   1879. 

The  Nautilus  of  1879  (Plate  XXXVIII.)  was  designed  for  ''special 
racing  service,"*  and  not  for  general  work,  and  consequently,  both  in  form 
and  fittings,  differs  considerably  from  the  type  of  canoe  previously  described. 
The  Boyal  Canoe  Club  measurement  rule,  as  already  shown,  limits  length 
and  beam  by  a  sliding  scale  of  relative  proportions.  The  fixed  keel 
of  wood  is  not  to  be  more  than  2in.  deep  outside,  including  the  metal  keel 

•  The  KratUuB  won  the  Boyal  Canoe  Club  Challenge  Cnp  at  Headon,  1879,  beating  Pearl, 
the  winner  in  1878,  and  eeveral  othen. 
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band^  which  must  not  exceed  half  an  inch  in  depth ;  the  depth  of  the  canoe 
at  the  fore  end  of  the  well,  from  underside  of  deck  to -the  upper  side 
of  the  garboards,  must  not  exceed  16in. ;  all  ballast  and  metal  weights, 
except  centre-board  and  keel  band,  must  be  carried  inside  the  canoe ; 
ballast  may  be  shifted ;  and  there  is  no  limit  beyond  these  as  to  ballast 
or  rig  or  mode  of  building. 

Bearing  these  Umitations  in  mind,  the  idea  was  to  create  a  craft  which, 
without  being  of  excessive  displacement,  thereby  requiring  a  heavy  equip- 
ment of  ballast,  should  have  sufficient  area  of  lateral  resistance  of  hull 
to  perform  well  ''  on  a  wind  "  without  being  dependent  on  a  centre-board, 
and  at  the  same  time  by  this  greater  draught  of  water  to  obtain  a  low 
centre  of  gravity  of  ballast.  The  next  point  of  importance  was  to  obtain 
a  long  light  bow,  with  little  or  no  "gripe;"  a  deep  drag  aft,  with  a  raking 
post  and  powerful  rudder ;  the  sail  plan  being  that  of  a  "  Ketch  "  without 
head  sails,  the  latter  being  incompatible  with  such  a  sheer  plan. 

The  draught  of  water  and  weight  of  ballast  are  the  only  drawbacks 
the  1879  Nautilus  has  for  inland  cruising.  At  sea,  however,  and  in  lake 
and  navigable  water,  the  depth  and  weight  are  advantages. 

A  freeboard  permitting  a  25°  list,  coupled  with  a  flat  deck  at  fore  end 
of  the  well,  determined  the  draught  of  water  at  that  station  in  the  length, 
owing  to  the  club  limitations  of  depth  and  keel ;  from  this  point  the  keel 
is  raked  so  as  to  allow  a  great  draught  aft  to  be  taken.  Between  the  well 
and  the  mast  is  placed  a  centre-board,  which  is  used  solely  in  manoeuvring, 
though  at  first  trial  it  was  anticipated  that  it  might  be  necessary  for 
beating  to  windward.  Experience,  however,  has  shown  that  the  canoe 
goes  to  windward  equally  well  without  it,  and  it  might  be  replaced  for 
manoeuvring  purposes  by  a  very  much  smaller  and  lighter  board. 

A  watertight  bulkhead  is  placed  at  each  end  of  the  well,  so  that  water 
shipped  is  confined  to  the  well  space,  and  therefore  comparatively  harmless. 
The  well  and  deck  fittings  and  steering  gear  are  exactly  as  described 
for  Plate  XXXVII.,  excepting  that  the  centre-board,  as  already  mentioned, 
is  forward  of  the  well  altogether. 

The  mainmast  is  stepped  in  a  tabernacle,  to  admit  of  its  being  lowered 
when  passing  under  bridges,  and  in  cruising  is  worked  and  set  up  by  a 
fore  stay  and  tackle ;  but  for  racing  the  mast  heel  is  bolted  to  the  kelson 
block  by  a  long  perpendicular  slide  bolt  screwed  on  the  fore  side  of  the 
mast  heel,  which  is  worked  by  hand  from  the  deck.  This  bolt  is  an 
ordinary  slide  bolt,  such  as  is  fitted  to  doors,  shutters,  &c. 

The  ballast  consists  of  two  kinds  :  firstly,  701b.  of  shot  in  three  bags, 
for  shifting  to  windward ;  and,  secondly,  lead  blocks  cast  to  fit  close  down 
on  her  garboards,  weighing  lOOlb.j  and  a  centre-board  of  boiler  platSj 
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weight  about  651b.  The  lead  lies  in  foor  blocks  equally  dispersed  between 
the  two  bulkheads,  and  the  shot  bags  are  aboot  at  the  midship  section, 
(The  sail  plan  will  be  described  further  on.) 
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"NAUTILUS"    CRUISING   CANOES. 
The  "Nautilus"  canoe  depicted  on  Plate  XXXVII.  ia  intended  chiefly 
for  cmising   on   navigable   rivers,  lakes,  and  seas^  and   also  for  sailing 
matche*.      In  ench  a  craft  compactness  of  dimensioiis,  lightness  of  huU 
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and  fittings,  and  other  requisites  for  ease  of  transportation,  were  con- 
sidered of  secondary  importance  to  seaworthiness  and  sail-carrying  power ; 
and  the  canoe  was  intended  more  for  pleasure  cruising  in  ordinarily  fre- 
quented navigable  waters  than  as  a  travelling  craft  for  navigating  inland 
lakes,  rivers,  and  canals  in  thinly-populated  districts. 

The  canoe  we  are  now  about  to  consider  is  designed  to  perform  the 
latter  work,  of  travelling.  The  term  cruising  is  distinguishable  from  a 
voyage  in  that  the  cruise  extends  from  port  to  port,  with  the  intention 
of  returning  to  the  home  port;  whereas  the  voyage  would  be  a  journey 
to  some  distant  place,  and  intermediate  ports  would  only  be  visited  for 
stores  and  necessaries.  It  will  therefore  simplify  matters  to  assume  that 
cruising  consists  of  short  trips  in  home  waters,  whereas  travelling  includes 
journeys  to  distant  places  and  to  places  in  foreign  lands. 

To  arrive  at  a  suitable  design  for  a  travelling  canoe,  the  starting 
point  should  be  that  sadling  and  paddling  are  equal  in  vahce  as  modes 
of  propulsion  ;  and  then  the  nature  of  the  particular  travelling  the  pro- 
posed canoe  is  most  commonly  to  perform  must  be  considered  before 
preponderance  is  given  to  the  one  quality  or  the  other.  It  is  on  this 
preponderance  of  sailing  or  paddling  requirements  that  the  leading  details 
of  construction  and  equipment  are  dependent  for  their  proportions  and 
position.  For  instance,  where  the  work  is  chiefly  to  be  the  navigation  of 
rivers  and  canals,  paddling  will  be  of  more  value  than  sailing,  and  con- 
sequently the  craft  should  have  small  beam  and  good  length;  and  as 
transport  on  land  and  ^'  carrying  over ''  will  be  constantly  occurring, 
lightness  of  structure  and  fittings  will  be  most  desirable.  A  low  freeboard 
and  a  well-rounded  deck  also  will  make  paddling  easy,  and  yet  allow 
suflicient  room  inside.  On  the  other  hand,  if  the  canoeist  is  bent  on  a 
rough  tour,  in  which  he  will  probably  have  to  cross  large  open  lakes 
and  arms  of  the  sea,  and  yet  often  have  to  work  his  way  down  rivers 
and  through  canals,  sailing  will,  or  should,  undoubtedly  play  as  important 
a  part  as  paddling;  hence  good  freeboard  and  beam,  coupled  with  a  flat 
floor,  are  necessary  for  this  work. 

To  go  any  further  on  this  side  of  the  balance  would  simply  be 
towards  making  a  craft  which  would  be  useless  as  a  general  travelling 
canoe,  and  inferior  as  a  sailmg  canoe ;  and  on  the  other  side  one  would 
be  nearing  the  details  of  ordinary  river  or  ^^hack*'  canoes,  whose  form 
and  fittings  are  easy  of  design  and  application. 

The  travelling  canoe  par  excellence  is  that  in  which  paddling  and 
sailing  are  considered  as  of  equal  value  as  means  of  propulsion — a  craft 
that  paddles  "  light  off  the  hands,'*  that  sails  and  ''  goes  full  and  by  *' 
without    making    much    leeway,    has    good    freeboard    and    moderately 
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rounded  deck,  is  built  lightly  but  strongly,  and  is  fitted  with  a  water- 
tight compartment  for  safety,  and  in  which  stores  and  clothes  may  be 
kept  dry — at  the  same  time  be  the  conveyance  or  the  camp  of  her 
master. 

The  drawings  on  Plate  XXXIX.  show :  Firstly,  a  *'  one-man  canoe," 
Fig.  A ;  and,  secondly,  a  "  two-man  canoe,'*  Fig.  B.  Either  or  both  these 
canoes  can  be  built  from  the  body  plan  D,  from  which  the  building  mould 
plan  E  is  taken ;  bearing  in  mind,  however,  that  for  the  ^'  one-man "  or 
Fig.  A  canoe  the  sections  1,  2,  3,  4,  Ac,  are  1ft.  apart,  where  in  Fig.  B 
they  are  1ft.  2in.  apart ;  otherwise  the  same  heights  and  breadths  are 
common  to  both. 

As  to  the  drawings,  the  sheer  plan  (Figs.  A  and  B)  is  that  from  which 
all  heights,  depths,  and  lengths  are  taken,  and  also  shows  the  position, 
longitudinally  and  the  sectional  shape,  of  various  fittings. 


Bhebb  Plan  A. 

a  Centre-board  ease. 

b  Centre-board  lowered. 
(5)  Centre-board  houeed. 

e  Tarbemaole. 
(c)  Chook  for  ditto  on  keel,  with  mast-heel 
chook  on  deck. 

d  Foot  ateering  yoke. 

e  Deck  yoke  for  rudder  lines. 

/  Middle  line  of  deck. 

g  Beading,  coyering  top  of  top  streak  and 
edge  of  deck. 

h  Coaming  of  fore  side  of  weU. 
(i)  Side  deck. 

%  Side  coaming  of  well. 

j  Backboard  and  flhifting  beam. 

h  Watertight  bulkhead. 

I  Coaming  of  locker  hatchway. 


(Plats  XXXIX.) 

m  BnrdenSi  or  floor  boards, 
(m)  Heel  boards, 
n  Stem  poet  and  stem  band,  with  grndg^ons. 
o  The  two  rudder  bands  and  gudgeons. 
(t)  The  pin  passing  through  these  gudgeoni*. 
P  Top  side  of  keel. 
q  Centre-board  up-haul. 
R  Babbet  line. 
t  Budder  up-hanl  sheave. 
u  Looker  lid. 
V  Mainmast  standing. 
F'  Ditto  in  paddling  position. 
( V)  Mizenmast  and  case. 

w  Fore  hatch, 
(to)  After  hatch. 
y  Scarph  of  keel,  with  stem  and  post. 
M  Budder  yoke. 


In  Fia.  C. 


1,  2,  8,  4,  5,  and  6  represent  the  planks. 
M  The  floor  boards, 
(m)  Bilge  burdens. 


I  Coaming  of  well ;  and  (i)  side  deck. 
w  Hatch,  coTcring  the  well. 


Table  of  Dimensions. — ^Fia.  A.  ft.  in. 

Length  over  all,  stem  to  stempost   14  0 

Beam,  extreme 2  6 

Depth,  underside  deck  to  garboards,  taken  at  tiie  fore  end  of 

theweU 1  1 

Sheer  forward,  above  gunwale  at  X 0  7 

Sheer  aft,  ditto    0  4 

Freeboard  at  midship  section  (No.  7)  0  6 

Draught  at  ditto 0  6 

Centre  of  mainmast  from  fore  side  stem 1  6 

Centre  of  miienmast  from  stem  post   2  0* 

Midship  mark  m  trom  perpendicular  of  fore  side  of  stem  head    7  0 


*  Shown  at  Ut.  Oia.  in  the  drawing. 
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TabIiB  or  DiXKisiOsa — tonlitmed.  ft.  i 

Wnter-ldght  bulkhead  aft  of  mark    3 

Centre-board  slot,  fore  end  from  tore  perpeodiotilar 2 

CeotM-tiaard  slot,  len^h  on  nndenide  of  k«el   2 

Pore  «nd  ot  well  from  midthipa 1 

Length  of  foie  end  of  well,  on  middle  line   1 

LengUiof  main  well,  to  bulkhead 3 

Length  of  looker  hatohwa;,  on  middle  line I 

Height  of  well  coaming 0 

Foot  yoke  rod  from  nidBUp  m»A  (for  a  man  abont  5ft.  Sin.  in 

height) 2 

Fore  tide  of  backboard  beam  aft  of  midehipa 1 

Heel  of  baokboaid,  ditto 1 
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Sockei  ot  keel  abore  boilding  ettaiEht 

Halt-breadthB   of   gnnwala,   g,  (rom 

Balf-breadtbaondiagonaU.  Fig.  E  A 
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C 

L.W.L.  widthe  at  a,  6,  7,  10,  12 
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The  diagonals  are  placed  (Fig.  D) :  A  at  lOis.  above  the  load  line 
on  the  middle  line  (marked  D  D  in  Fig.  £},  and  Sin.  above  the  load  line 
on  the  side  perpendiculars ;  B  atartB  from  a  height  of  din.  on  the  middle 
linSj  and  cuts  side  perpendiculars  at  load  line ;  C  starts  from  middle  line 
at  load  line,  and  cuts  side  perpendicular  5in.  below  load  line. 

The  whole  of  the  half  breadths  are  to  the  outside  edge  of  plank, 
BO  that,  in  building  from  them,  allowance  should  be  made  for  the  thick- 
ness of  the  plank  at  every  section  (see  dotted  lines  (2),  (5),  Fig.  E) ; 
thickness  of  deck  in  the  heights  is  included;  therefore,  in  making  the 
building  moulds  2,  b,  7,  10,  12,  the  thickness  of  deck  should  be  deducted 
from  the  heights  above  water-line. 

We  next  come  to  the  internal  arrangements  and  disposition  of  the 
weights ;  here  the  starting  point  mnst  be  the  man  and  his  luggage.  The 
backboard  has  been  placed  at  1ft.  9in.  abaft  the  centre  of  length;  a 
space  has  then  been  left,  for  reasons  which  will  appear  in  due  course, 
and  the  fore  end  of  the  luggage  compartment  is  found  at  3ft.  aft  of 
midships ;  forward  is  placed  a  small  light  centre-board,  which  should  be 
of  sheet  steel  or  thin  galvanised  iron ;  and  with  the  mainmast  at  2ft. 
in  from  the  stem,  and  the  mizen  at  2ft.  from  the  stem,  a  good  balance 
will  be  found  to  exist  with  sails  of  32'5  and  I9'5  square  feet.     Either 
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a  tent  may  be  carried,  or  the  owner  .may  sleep  on  board,  the  foot  steering 
rod  of  course  being  unshipped  for  such  work;  the  tent^  with  cooking 
gear  "made  up''  inside,  can  be  stowed  under  the  after  hatch  (w). 

^Mleu  sailing,  the  backboard  beam  j  is  remored,  and  the  after  hatch 
is  slewed  round,  and  its  after  end  is  tucked  under  the  after  end  of  the 
fore  hatch,  or  it  is  shipped  over  the  locker  lid ;  the  canoeist  then  reclines 
at  full  length,  with  the  tent  roll  for  a  pillow.     This  alters  the  trim  and 
puts  the  canoe  down   by  the   stem  about  2in.,  which  brings   the  centre 
of  lateral  resistance  aft,  and  gives  a  good  balance  for  sailing,  and   the 
deeply  immersed  rudder  holds  a  powerful  sway  over  the  movements  of 
the  craft.     The  rudder  is   fitted  with  two  gudgeons,  which  when    it  is 
down  rests  on  top  of  the  two  lower  gudgeons  on  the  stempost  band;  a 
pin  passes  through  these  four  gudgeons,  and  is  held  by  a  gudgeon  at 
the  head  of  the  stem  band,  of  larger  bore ;   in  this  gudgeon,  which  is 
wormed,  the  head  of  the  pin,  which  is  also  wormed  for  about  a  quarter 
of  an  inch,  is  screwed.     A  hauling  line,  which  is  fast  to  an  eyebolt  at 
one  side  of  stem   head,  is  rove  through  the  sheave  (t),  and  through  a 
block  or  sheave  fastened  on  the  other  side  of  the  stem  head,  and  then 
leads  in  to  hand.    The  rudder  is  then  liftable,  and  in  the  case  of  grounding, 
fouling  weeds,  backing  astern,  carrying  over,  going  down  rapids,  and  the 
like,  the  rudder  should  be  hauled  up  until  the  upper  rudder  gudgeon 
comes  in  contact  with  the  stem  head  gudgeon;  in  carrying  over,  or  in 
any  work  out  of  water,  it  will  be  better  to  take  the  rudder  off  entirely. 

The  following  mode  of  building  is  recommended :  East  India  teak 
or  pitch  pine  for  the  keel,  mahogany  for  stem  and  stem  posts,  mahogany 
or  oak  planking  for  Nos.  1,  2,  and  3  planks  (Fig.  C),  and  cedar  for 
Nos.  4,  5,  and  6 ;  red  pine  shelf  (under  deck  edge  inside.  Fig.  C) ; 
sawn  oak  timbers  cut  from  "  crooked "  pieces,  with  grain  following 
round — cross  grain  being  worthless — at  stations  2,  4,  6,  10,  and  12,  and 
at  4in.  and  1ft.  Sin.  abaft  «  section  (Fig.  A),  and  intermediate  timbers, 
at  Sin.  apart,  of  steamed  bent  American  elm ;  deck  in  six  pieces — viz. : 
two  half  fore  decks  from  forward  to  fore  end  of  well,  and  aft  two  half 
decks  coming  from  aft  to  bulkhead,  of  cedar ;  the  two  side  decks  (t)  of 
mahogany ;  the  seams  of  deck  at  middle  line  (/)  and  at  ends  covered  by 

a  ^in.  beading. 

The  most  successful  mode  of  planking  is  the  "  ribband  carvel,''  details 
of  which  were  given  on  page  412.  The  ribband,  however,  in  the  present 
canoe  may  be  even  smaller,  and  be  either  of  oak,  American  elm,  or  even 
cedar;  the  planking  should  be  not  less  than  Jin.  in  any  part,  and  the 
garboards  should  be  screwed  to  the  keel  with  brass  screws  at  most  4in. 
apart,  and  the  hood  ends  or  plank  at  stem  rabbet  should  all  be  screwed. 
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The  building  moulds  must  liave  notches  cut  in  them  as  the  planking 
goes  on,  to  admit  the  ribbands;  the  sawn  timbers  are  fitted  and  notched 
so  as  to  fit  close  over  the  ribbands  and  on  to  the  plank,  and  should  be 
about  iin.  sided,  and  fin.  moulded  depth,  with  the  inboard  edges  rounded 
away.  The  steamed  American  elm  ribs  are  ^in.  by  |in.,  and  may  be 
screwed  to  the  ribbons  or  through-fastened. 

The  centre-board  case  should  be  of  light  construction,  and  should, 
with  the  slot  in  the  keel,  be  no  wider  than  is  necessary  for  the  centre 
place.    No  trouble  should  be  spared  to  ensure  the  case  being  water-tight. 

The  bulkhead  k  should  be  of  mahogany  fin.,  or  cedar  ^in.,  and  be 
well  bedded  against  the  timber  at  No.  10  station  with  marine  glue  or 
white  lead.  It  should  be  tested  and  made  water-tight  before  the  deck 
is  put  on;  so  also  the  centre-board  case. 

The  coamings,  for  all  but  very  rough  work,  may  be  of  cedar,  and 
so  also  the  hatches  w  {w)  and  u. 

The  rudder  should  be  of  mahogany,  and  bound  all  round  with  a 
copper  band.  A  bilge  stringer  of  American  elm  fin.  by  Jin.,  or  even 
larger,  would  add  very  little  to  the  weight  of  the  canoe,  and  would  greatly 
strengthen  it.  Such  a  stringer  might  be  fitted  between  m  and  {m),  Fig.  C, 
or  on  the  side  above  (m),  and  should  go  from  the  bulkhead  to  the  stem, 
and  be  screwed  to  the  timbers,  with  chocks  under  it  where  it  fastens  to 
a  bent  timber  if  necessary. 

The  keel  band  should  be  light,  and  either  of  copper  or  galvanised 
iron;  the  stem  and  stem  to  be  of  copper;  the  deck  and  rudder  yokes 
of  copper.  The  arms  of  the  rudder  yoke  should  be  on  the  after  end,  as 
even  a  fore-and-aft  pull  is  with  such  yokes  still  turning  the  rudder ;  the 
foot-yoke  is  of  wood,  and  its  rod  should  be  a  steel  rod,  covered  with 
brass.  The  foot-yoke  is  fixed  to  the  rod,  and  the  deck-yoke  fits  on  to 
a  square  head,  the  upper  part  of  which  is  wormed ;  and  a  thumbscrew 
nut  keeps  the  yoke  on  firmly.  The  deck  should  be  bushed  with  brass 
where  the  yoke  rod  comes  through.  The  yoke  lines  should  be  solid  stout 
copper  wire,  with  thimbles  twisted  in  at  each  end,  and  lashed  to  the 
rudder  yoke,  and  set  up  with  a  lanyard  to  the  deck  yoke  and  abreast 
of  the  "well.^^  They  should  pass  between  brass  deck  studs,  to  keep 
them  set  in  working  position. 

The  design  in  its  leading  features  differs  considerably  from  existing 
canoes,  and  it  may  be  well  to  give  the  chief  reasons  which  dictated  the 
design.  First  of  all,  the  canoe  is  to  be  as  small  as  will  comfortably 
carry  a  12-stone  man  and  about  601b.  of  luggage  in  a  draught  of  water 
of  about  six  inches;  she  must  be  of  sufficient  freeboard  and  beam  to 
cross  large  open  lakes  in  ordinary  weather ;  she  is  not  intended  to  carry 
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ballast,  bnt  is  intended  to  carry  sail,  therefore  the  floor  must  be  kept 
flat.  Freeboard  is  of  £ar  more  importance,  conpled  witb  a  flaring'  bow 
and  quarters,  in  getting  over  rongh  water,  than  is  any  amount  of  ronnding 
of  deck — indeed,  were  it  not  for  requisite  strength,  it  would  be  preferable 
to  take  2in.  of  rounding  from  the  deck  and  put  it  into  the  freeboard; 
but  then  in  steps  paddling,  which  demands  a  low  freeboard  when  the  beam 
is  wide ;  however,  in  the  design  the  freeboard  is  as  low  as  it  comfortably 
and  safely  can  be,  and  the  deck  is  kept  at  a  sufficient  rounding  for 
strength.  It  will  doubtless  be  noticed  that  considerable  flare  is  given 
to  the  sections  at  the  bow  and  stem  above  water.  In  a  racing  canoe 
this  woold  be  an  error.  But  for  a  travelling  canoe  the  flaring  bow  forms 
a  great  help  towards  a  dry  passage  in  broken  water. 

The  double-handed  canoe  (drawing  B)  is  a  craft  which  is  becoming 
exceedingly  popular,  not  only  as  the  ''  married  members'  canoe,"  but  as 
a  travelling  craft ;  there  is  a  good  deal  to  be  said  in  favour  of  a  craft 
which  will  carry  two  men  on  a  cruise,  and  yet  be  not  too  large  for  one 
to  manage  in  the  absence  of  the  rest  of  the  crew.  In  the  first  place 
the  original  cost  is  for  one  canoe,  and  though  she  is  some  2ft.  or  3ft. 
longer,  and  has  a  few  more  fittings,  yet  her  cost  should  not  be  more 
than  about  31.  over  that  of  a  "single;"  secondly,  her  "keep"  or 
"housing"  by  the  year  is  for  one  canoe;  so  also  her  cartage,  railway, 
steamboat,  and  such  portage  charges,  are  for  one  canoe ;  and  many 
similar  points  might  be  invoked  to  show  that  her  working  expenses  are 
not  much  over  those  of  a  "single,"  and  very  considerably  under  those 
of  two  canoes. 

Two  good  hands  could,  in  travelling,  work  the  double-handed  canoe 
nearly  twice  the  distance  in  a  day  that  two  single-handed  canoes  could 
be  worked  in  the  same  circumstances.  At  sailing  in  a  reaching  wind 
she  would  be  faster  than  the  short  single,  in  lumpy  water  she  would 
have  more  weight  to  carry  her  way  on ;  in  a  calm  or  head  wind  both  can 
pound  away  with  the  paddle,  and  work  can  be  continued  "watch  and 
watch  "  if  need  be ;  so  that  literally  the  double-handed  canoe  could  be 
kept  going  on  her  course  day  and  night  with  scarcely  more  hardship  to 
the  crew  than  is  entailed  in  working  a  5-ton  yacht  down  Channel. 

The  design  is  arranged  for  two  moderate  weights,  such  as 
twelve  stone  and  nine  stone,  which  we  may  take  as  average  for  a 
"married  member's"  canoe;  in  that  craft  the  "better  half,"  i.e.,  the 
heaviest  weight,  should  be  in  the  forward  seat,  and  then  the  "light 
weight"  and  the  baggage  in  the  locker  will  bring  about  the  correct 
balance.  When  it  becomes  necessary  to  jump  out  and  shove  off  from  the 
ground  when  running  a  rapid^  it  is  the  "heavy  weight"  who  should  do 
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so^  and  shonld  do  so  from  the  fore  end^  so  as  to  prevent  her  swinging 
broadside  to  the  stream.  When  the  canoe  is  being  towed,  and  the  after 
sitter  remains  on  board  to  steer  her,  the  foot  yoke  forward  is  connected 
by  two  wires,  (»)  Pig.  B,  to  another  foot  yoke  which  is  fitted  into  a 
step  on  the  keel  and  into  a  notch  or  chock  on  the  afterside  of  the  back- 
board beam  of  the  fore  compartment ;  the  after  well  is  covered  by  a 
macintosh  apron  abaft  the  half  hatch.  When  the  canoe  is  to  be  worked 
by  one  man  only,  he  would  sit  in  the  after  place  and  put  the  luggage 
under  the  fore  hatch  and  join  the  two  hatch  covers  together. 

The  canoe  shown  is  for  about  twenty-one  stone  of  crew;  for  two 
men  of  twelve  stone  the  sections  from  No.  7  each  way  should  be  1ft.  Sin. 
apart,  {.6.,  length  17ft.  Sin.  The  placement  of  the  masts  and  centre- 
board should  be  the  same,  measuring  from  the  ends,  as  in  the  ^'  single  ^' 
canoe;  a  shght  advantage  might  be  found,  where  much  lake  work  is 
contemplated,  in  having  a  small  centre-board  aft  in  addition  to  the  one 
forward,  but  as  its  case  takes  up  valuable  space  in  the  locker,  and  as 
centre-board  cases  are  apt  to  get  out  of  order  on  long  rough  journeys, 
and  leak,  on  the  whole,  it  will  be  better  to  omit  the  after  centre-board 
where  rough  work  is  anticipated. 

The  same  rig  and  sails  should  be  given  to  the  '^  double  ^^  as  to 
the  "single,"  for  though  longer  and  more  heavily  weighted,  she  may 
often  have  to  go  single-handed,  and  even  when  double-handed  sufficient 
speed  will  be  got  out  of  the  suggested  rig  and  area. 

Where  the  chief  work  is  to  be  lake  sailing  slide  flaps  will  be  very 
useful,  but  where  much  hauling  about,  and  jumping  in  and  out  are 
anticipated,  side  flaps  are  utterly  out  of  place.  If  fitted  to  the  travelling 
canoe  the  after  end  of  the  flap  should  be  just  forward  of  the  backboard 
beam,  and  it  shonld  be  strongly  hinged  at  the  outer  edge,  and,  in  short, 
strongly  fitted  in  every  way,  as  it  is  just  about  in  the  place  that  one's 
hands  lay  hold  of  to  raise  the  body  in  case  of  a  sudden  jump  up  or 
out.  A  broken,  and  perhaps  lost  overboard,  flap  would  be  a  dangerous 
mishap  to  a  canoe  in  rough  water. 

The  hatches  by  which  the  well  is  covered  may  be  seen  in  the 
drawings,  and  it  will  be  noticed  that  on  the  after  end  of  the  fore  hatch, 
and  on  the  fore  end  of  the  after  hatch,  are  small  coamings,  with  a  beading 
on  them;  these  coamings  are  for  the  purpose  of  holding  the  "  coat 
apron"  flounce  (see  page  422). 

One  side  under  the  fore  deck,  forward  of  the  foot  yoke,  should  be 
as  nearly  as  possible  filled  up  by  a  macintosh  air  bag  or  air  bed.  Such 
a  bag  is  of  little  weight,  and  makes  it  impossible  for  the  canoe  to  sink. 
If  sleeping  in  the  canoe,  or  indeed  any  camping  out  is  contemplated,  an 
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air  bed  will  be  found  a  great  comfort.  It  shonld  be  specially  made^ 
haying  one  end  smaller  than  the  other,  so  that  when  folded  lengthways 
and  blown  out  it  just  fills  the  space  on  one  side  under  the  fore  deck. 
If  a  bed,  it  should  be  wrapped  up  in  a  macintosh  sheets  which  for 
sleeping  in  the  canoe  will  form  the  tent  between  the  masts,  or  ashore 
acts  as  ground  sheet.  The  canoe  should  be  fitted  with  a  strong  pair  of 
slings,  ready  for  hoisting  her  on  to  steamers  or  quays,  Ac.  For  each 
end  of  the  canoe  a  strong  webbing  band,  with  an  eye  at  each  end,  is 
passed  under  the  keel,  the  eyes  meeting  over  the  middle  of  the  deck, 
at  about  Sft.  in  from  the  end ;  a  piece  of  lin.  or  l^in.  manilla  is  spliced 
into  the  two  eyes,  and  is  of  such  length  as,  when  fitted  at  its  other 
end  with  a  pair  of  clip-hooks,  to  reach  the  mid-length  of  the  canoe; 
here  a  large-sized  galvanized  iron  ring,  having  the  after  sling  rope  spliced 
to  it,  and  also  coming  to  the  mid-length,  hooks  on  to  the  fore  sling,  and 
the  steamer's  crane  hook  hooks  into  the  ring.  The  sling  thus  fitted  can 
be  shipped  or  unshipped  in  a  very  short  time,  even  when  afloat  in  rough 
water. 

Sails  for  the  cruising,  or  travelling,  canoes  will  be  found   described 
further  on  under  the  head  of  ''  Canoe  Sails.*' 


SAIL   CARRYING  POWER  OP  CANOES. 

Paddling  demands  an  upright  position  of  the  man's  body,  but  sailing 
equally  demands  a  lowering  of  the  weights,  and  consequently  a  reclining 
position;  and  further,  when  running  dead  before  a  strong  wind  nnder 
a  press  of  sail,  even  though  a  spinnaker  be  set,  the  head  of  the  lug  will 
get  forward  of  the  right  angle,  and  cause  violent,  if  not  dangerous,  rolling. 
Comfort^  combined  with  safety,  will  be  obtained  under  these  circumstances 
by  lying  back,  and  firmly  wedging  one's  shoulders  between  the  two  sides  of 
the  after  well-coamings.  To  obtain  this  the  bulkhead  is  placed  six  inches 
further  aft  than  it  would  be  for  the  ordinary  back  board,  and  the  back  board 
is  supported  for  paddling  by  a  shiftable  beam,  which  can  be  removed  when 
sailing,  and  then  the  back  board  is  inclined  against  the  bulkhead. 

A  British  sailing  canoe,  of  racing  build  and  equipment,  is  undoubtedly 
the  most  delicate  of  all  sailing  craft  in  the  world  to  handle.  Her  sail- 
carrying  power  almost  entirely  depends  on  the  artificial  shifting  of  her 
centre  of  gravity  to  windward  by  moving  her  ballast  and  crew.  She  is 
the  craft  par  excellence,  in  which  "  crew  "  and  "  craft "  are  linked  together^ 
and  form  one  working  machine.  The  small  depth  of  body  and  keel 
allowed  by  the  club  rules,  coupled  with  the  necessary  large  proportion 
and  weight  of  crew,  spars  and  sails,  to  the  small  hull,  cause  a  far  higher 
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position  of  centre  of  grarit;  in  a  oanoe  than  woold  be  foimd  in  any  other 
class  of  vessel. 

The  beam  allowed  by  tii&  dnb  being  very  tiifiing  for  sailing  purposes, 
it  will  be  readily  underatood  that  the  "righting  coaple"  (see  page  9)  most 
be  very  short  at  any  angle  of  heel,  onless  the  weights  are  moved  rapidly 
over  to  windward  as  the  vessel  heels;  conaeqaently,  righting  force  or 
stability  will  be  limited  to  comparatively  small  angles  of  heel,  and  there 
will  be  a  point  at  which  stabihty  wiU  vanish  and  the  craft  capsize. 

As  soon  as  the  canoe  begins  to  heel,  the  weather  bilge  is  lifted  ont 
of  water,  and  a  large  balk  of  body  is  immersed  on  the  lee  side,  and 


conseqaently  the  centre  of  bnoyanoy  is  rapidly  shifted  ont  to  leeward. 
Supposing,  then,  that  her  weights  remain  in  midships  (Fig.  125),  there 
would  be  a  considerable  and  gradnally  increasing  righting  power,  till, 
practically,  the  deck  is  awash,  or  aboat  at  a  heel  of  26";  bat  the  centre 
of  gravi^  is  now  being  lifted,  as  it  were,  and  some  of  the  weights,  snch 
as  that  of  the  man's  body,  is  coming  into  the  vertical  in  which  is  the 
centre  of  buoyancy,  and  that  of  the  spars  and  sails  is  shifting  ont 
to  leeward.  This  is  rapidly  shortening  the  righting  lever,  and  therefore 
the  vessel  is  nearing  the  capsizing  point,  and  at  4i6°  she  has  brooght 
them  into  the  same  vertical^  and  then  a  capsize  most  follow.  Bat  before 
rt  2 
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this  point  is  reached  the  man's  balancing  power^  aided  by  that  of  ballast 
trimmed  to  windward,  comes  into  play,  and  the  craft  receives  a  new 
lease  of  righting  life,  as  in  Fig.  126;  the  only  danger  then  remaining 
is  that  of  the  lee  well-coaming  getting  under  water,  or  of  the  ballast  or 
man  suddenly  falling  to  leeward. 

In  Figs.  125  and  126  the  positions  of  the  centres  are  slightly 
exaggerated,  in  order  to  show  the  movements  more  clearly  :  b  in  each 
drawing  represents  the  centre  of  buoyancy  (through  which  a  force  is 
always  acting  upwards  at  right  angles  to  the  surface  of  the  water) ; 
y,  the  centre  of  gravity,  is  the  mean  centre  of  gravity  of  all  the  weights, 
such  as  ballast,  man,  spars,  sails,  centre-board,  and  weight  of  hull;  a 
force  is  always  acting  downwards,  in  a  vertical  direction  through  g. 
Each  of  these  two  forces  is  equal  to  the  exact  weight  of  the  canoe 
and  all  she  contains.  The  horizontal  distance  between  the  verticals  of 
g  and  b  is  the  '' righting  couple,^'  and,  so  long  as  g  has  any  horizontal 
distance  to  windward  of  b,  there  is  stability;  but  in  Fig.  125,  g  and 
b  have  been  brought  into  the  same  vertical  line,  the  meta-centre  {m, 
in  Fig.  126)  has  been  brought  to  coincide  with  the  centre  of  gravity,  and 
consequently  the  vessel  is  in  equilibrium,  and  a  cockroach  walking  across 
the  deck  might  settle  the  question  of  "  capsize  '^  or  ''  right.'' 

The  centre  of  gravity  of  the  separate  parts  of  the  canoe  may  be 
considered  individually:  a  is  the  centre  of  gravity  of  the  canoeist;  d  the 
centre  of  gravity  of  the  ballast;  c  the  centre  of  gravity  of  the  centre- 
board. The  arrow  a  reminds  the  reader  that  spars  and  sails  are  heavy^ 
and  have  a  centre  of  gravity. 

The  curve  of  stabiUty  of  a  canoe,  in  which  the  ballast  is  not  shifted, 
and  the  man's  position  is  not  altered  more  than  an  attempt  at  a  perpen- 
dicular balance,  made  whilst  retaining  a  midship  seat,  would  show  con- 
siderable stability  at  small  angles  of  heel,  say  10°  to  25°;  thence,  however, 
it  would  rapidly  decline,  and  arrive  at  a  vanishing  point  at  about  45°; 
but,  if  the  ballast  and  man  both  shift  up  to  windward,  the  curve  will 
be  a  far  more  powerful  one,  and  the  canoe  would  be  safe,  even  though  a 
puff  put  her  over  suddenly  to  45°. 

Suppose  a  canoe  to  be  sailing,  and  heeled  over  to  an  angle  of  about 
20°,  and  working  short  tacks  where  there  is  no  time  to  trim  ballast  over, 
and  where  the  wind  is  coming  in  sudden  puffs,  it  will  often  be  found 
necessary  to  do  a  multitude  of  things  at  the  same  moment;  such  as  to 
sit  over  to  windward,  to  luff  sharply  before  steerage  way  has  been  lost 
in  consequence  of  the  sails  banging  about,  to  ease  off  the  head  sheet 
and  flatten  in  the  mizen,  and,  perhaps,  to  lift  the  centre-board  for  shoal 
water,  and  then  have  to   go    about  suddenly,   and   perform   much   the 
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same  thing  on  the  other  tack,  with  perhaps  the  addition  of  taking  in 
or  staking  oat  a  reef  or  two. 

The  neceBsitj  of  performing  the  operationa  quickly  in  a  canoe 
Bn^eBt  and  eomewhat  dictate  the  variouB  fittings  and  arrangements; 
for  instance,  sitting  np  to  windward  can  best  be  performed  when  the 
craft  has  been  fitted  with  side  deck  flaps;  to  lofF  or  bear  away  at  the 
same  moment  that  one's  hands  are  engaged  about  the  sheete  and  halyards, 
pointedly  suggests  the  advisability  of  steering  with  one's  feet.  To  work 
the  sails  smartly,  and  keep  the  canoe  bottom  downwturds,  it  is  essential 


that  the  chief  sail  should  be,  with  its  gear,  forward  of  the  man,  and  the 
rarions  ropes  and  centre-board  lifting  gear  must  all  be  close  at  hand, 
eo  as  to  be  readily  worked  by  the  man  without  leaving  his  sitting 
position. 

The  canoe,  limited  in  its  dimensions  by  the  club  roles,  is  essentially 
a  craft  of  small  displacement — a  craft,  in  fact,  in  which  balancing  the 
crew  and  a  httle  ballast  ont  to  windward  has  more  to  do  with,  and  is 
more  successful  at,  sail  carrying  than  any  weight  of  ballast  stowed  below ; 
the  ballast  cannot  be  got  low  enough  to  act  as  does  the  lead  mine  in 
a  6>ton  yachtj  and  it  is  becoming  more  and  more  acknowledged  that. 
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for  canoe  sailings  a  pound  of  shifted  ballast  is  more  effectual   than  ten 
poonds  of  weight  stowed  beneath  the  floor  boards. 

To  allow  a  good  and  sufficient  margin  for  heeling  over  and  for  rough 
water^  freeboard  in  sailing  canoes  is  yeiy  seldom  less  than  6in.^  and  much 
more  often  will  be  found  to  be  Sin.     Taking  ihis  as  a  £air  margin,  the 
depth  of  the  canoe's  body,  from  water-line  to  garboards^  will  be   6in.; 
weight  of  boat,  gear,  and  man  will  not  put  the  foregoing  size  of   canoe 
down  to  this  depth  of  inmiersion;   consequently,  ballast  most   be  taken 
in  until  she  has  come  near  to,  or  down  to,  her  marks.     The  arrangement 
of  this  ballast  will  be  a  question  of  how  best  it  can  be  handled  in  working 
the  boat ;  the  heavy  man  will  possibly  require  no  more  ballast  to  pat  his 
boat  down  to  her  designed  load-line  than  he  can  conveniently  handle 
as  shifting  ballast;  whereas  the  Ught  weight  may  have  much  more  than 
he  could  possibly  shift,  and,  consequently,  must  stow  some  below  the  floor. 

Having  arrived  at  the  correct  weights,  and  the  most  useful  way  of 
stowing  them,  the  next  question  will  be  as  to  how  much  sail  the  canoe,  so 
weighted  and  balanced^  will  stand;  it  is  a  point  that  can  scarcely  be 
found  out  by  calculation,  but  can  be  most  surely  ascertained  by  experiment. 
A  suit  of  sails  will  never  be  wasted,  for  in  making  them  and  trying  them 
much  experience  will  have  been  gained,  even  if  the  sails  are  never  nsed 
again ;  the  same  masts  and  rigging  will,  or  should,  be  available  for  each 
and  every  suit  of  sails  the  canoe  is  fitted  with ;  and  in  making  them  for 
a  new  canoe  it  should  be  kept  in  mind  that  once  a  spar  is  cut  no  amount 
of  watering  will  make  it  grow  longer ;  so  it  will  be  well  to  have  all  spars 
and  ropes  longer  than  actually  necessary  at  first;  then,  when  the  craft 
has  been  carefully  tried,  the  owner  will  know  how  much  may  be  cut  off. 

The  rigging  scheme  should  be  this — ^give  the  craft  sails  of  the  full 
length  she  can  use,  and  in  hoist  stop  them  at  the  area  it  is  anticipated 
she  will  be  able  to  carry  to  a  moderate  breeze;  leave  the  masts  long 
enough  for  larger  sails,  then  the  same  spars  and  gear  will  do  throughout. 
If  she  is  found  to  be  over-stiff  for  the  first  rig,  either  ballast  can  be  taken 
out  or  more  sail  added,  and  in  such  case  it  is  only  a  matter  of  increasing 
the  hoist,  taking  care,  however,  that  the  relative  sizes  are  kept  up  so  as 
not  to  disturb  the  position  of  the  centre  of  effort. 

CANOE  SAILS. 

Almost  every  conceivable  rig  and  sail  has  been  tried  on  canoes — 
outteri  sloop,  schooner,  yawl,  dandy,  and  even  top-sail  schooner  have 
appeared;  gaff  sails,  Chinese  lugs,  standing  lugs,  dipping  lugs,  balance 
lutfSi  •prit  sailf,  lettee  sails,  lateen  sails,  sliding  gunters,  sliding  sprits^ 
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split  Ings^  and  leg-of-mutton  sails  have  all  been  tested.    Now,  for  racing, 
the  balance  lug  main-and-mizen  rig  is  the  conunon  favourite. 

These  two  working  sails  and  a  spinnaker  for  running  appear  to  give 
the  best  all-round  results.  Topsails  and  jibs  are  often  used^  but  they  are 
difficult  to  handle — ^not  of  much  value  as  drivers,  and  they  require  a 
considerable  amount  of  extra  gear. 

It  has  been  pointed  out  that  the  peculiarities  of  a  canoe  considerably 
dictate  the  forms  and  positions  of  her  fittings;  but  the  position  of  her 
masts  depends  to  a  great  extent  on  the  situation  of  her  centre-board  or 
boards,  and  that  the  proportions  and  positions  of  her  sails  must  be  agree- 
able to  the  centre  of  lateral  resistance.  We  now  come  to  the  consideration 
of  the  various  rigs  and  rigging  adaptable  to  the  requirements  of  the 
canoe ;  and,  whilst  considering  the  subject  of  sails,  it  will  be  well  to  bear 
in  mind  that  the  particular  cut  or  shape — such,  for  instance,  as  a  high- 
peaked  head  verstia  a  low  or  square  head — can  be  indulged  in  in  accord- 
ance with  individual  ideas  of  beauty,  to  any  extent,  so  long  as  the  relative 
areas  and  position  of  the  centre  of  effort  are  not  disturbed  in  relation  to 
the  centre  of  lateral  resistance. 

It  has  often  been  contended,  on  paper,  that  the  most  perfect  rig  for 
going  to  windward  is  that  which  has  two  sails,  the  large  or  driving-sail 
aft,  and  the  small  or  balancing  sail  forward.  This  plan  is  not  always  the 
best  for  canoes,  even  apart  from  the  pecuhar  requirements  of  the  canoe. 

In  a  cutter  yacht,  where  the  main  sheet  is  never  started,  and  the 
vessel  can  be  allowed  to  lie  over  till  the  wind  passes  over  her  sails,  the 
mainsail  is  properly  the  after  sail;  but  in  boats  and  canoes  which  cannot 
be  safely  permitted  to  lie  down  and  drag  through  a  squall,  the  chief  sail 
should  undoubtedly  have  its  centre  forward  of  midships,  and  should  be 
supplemented  by  a  balancing  sail  the  shape  of  a  mizen. 

A  jib  in  canoes  is  a  troublesome  snare,  its  driving  power  is  com» 
paratively  small,  and  it  is  only  in  play  when  the  wind  is  abeam  or  forward 
of  the  beam ;  yet  it  entails  a  lot  of  extra  gear,  requires  constant  watching, 
and  in  a  really  bad  squall  is  suicidal  to  the  boat. 

The  two-sail  rig  is,  however,  handy  and  effective  on  all  points  of 
saiUng  and  manoeuvring,  ''before  the  wind"  both  main  and  mizen  are 
"  drawing  well,"  and  in  a  squall  when  on-a-wind  the  mizen  luffs  the  boat, 
and  the  pressure  is  taken  off  her  by  spilling  or  reducing  the  big  sail; 
the  centre  of  gravity  of  the  mainsail  is  forward  of  the  centre  of  lateral 
resistance,  consequently  by  spilling  the  mainsail  the  centre  of  effort  of 
sail  is  thrown  aft,  and  the  boat  luffs  sharply;  or,  for  bearing  away,  the 
main  sheet  is  kept  flat  in  and  the  mizen  eased  up,  the  centre  of  effort  thereby 
being  thrown  forward,  and  the  canoe  goes  off  the  wind ;  both  manoeuvres 
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beings  of  course,  greatly  facilitated  by  the  judicious  use  of  helm  and 
centre-board.  The  two-sail  rig,  supplemented,  of  course,  by  eflScient 
handling  and  reefing  gear,  should  not  too  Ughtly  be  cast  aside  in  &voiir 
of  some,  perhaps,  prettier  fauicy  rig,  for  in  a  really  bad  and  lasting  squall 
in  open  water,  the  presence  of  the  above  qualities  will  decide  whether 
the  canoe  will  live  through  it  or  not. 

Sail  Plan  fob  PADDLEABLE-sAiLiNa  Cakos. 

> 

In  the  Sail  Plan  (Plate  XL.)  the  main-and-mizen  rig  is  shown 
formed  by  two  balance  lugs.  The  sails,  however,  need  not  necessarily  be 
balance  lugs;  but  if  gaff  or  sprit  sails  are  substituted  the  masts  have 
to  be  shifted  forward,  wliich  is  undesirable,  as  the  weights  should  be 
kept  as  much  in-board  as  possible.  It  may  be  objected  that  the  rig 
shown  in  the  drawing  has  too  much  gear  to  be  handy  for  cruising 
purposes,  but  the  rig  is  not  put  forward  as  a  rig  admitting  of  rapid 
shifting,  but  as  a  moderately  well-proportioned  sailing  rig. 

It  is  always  easier  to  do  away  with  parts  of  gear  than  to  invent 
them,  consequently  a  full  design  must  be  more  satisfactory  than  a  bald 
one,  as  in  such  case  each  owner  can  adopt,  alter,  or  discard  details 
according  to  his  fancy.  There  is  always  something  to  learn  in  the  matter 
of  rigging,  even  by  the  oldest  hands ;  and  slight  alterations  in  the  arrange- 
ment of  the  gear  can  often  be  made  to  add  greatly  to  the  ease  and  enjoy- 
ment of  the  canoe  sailor. 

In  Plate  XL.  (Sail  Plan  I.)  G  is  the  centre  of  gravity  of  the  sail ;  A, 
the  tack  of  the  sail;  B,  the  throat;  C,  the  peak;  D,  the  clew;  e,  reef  or 
batten  bands ;  /,  the  ends  of  the  battens ;  g,  f airload  bands  for  reef  ear- 
ings ;  h,  stren/hening  pieces  at  aU  comers  and  cringles. 

The  numbers  refer  to  the  ropes  and  blocks,  and  some  are  reproduced 
on  a  larger  scale  in  diagram  II.,  Plate  XL. :  1,  the  tack;  2,  main  halyard; 
(2),  main  halyard  snotter;  3,  peak  halyard,  acting  also  as  forestay;  4, 
peak  halyard  span ;  5,  double  topping  lift ;  6,  main  sheet ;  7,  reef  earings ; 
(7),  ends  of  reef  earing  and  cleat  for  belaying  them  on;  8,  spinnaker 
halyard  block;  (6),  main  sheet  gear.  Fig.  (6),  main  sheet  gear;  5, 
topping  lift ;  6,  main  sheet,  showing  block  and  snap  hook.  Fig.  2,  mast- 
head and  slinging  plan,  in  which  the  ropes  are  numbered  as  above. 

MainsaiL  Mizen. 

ft.  in.  ft.  iiL 

Taoktopeak 14  10  7  8 

Clowtothroat   11  0  4  11 

Foot    9  4  4  5 

Luff 6  4  8  0 

Head  8  9  4  4 

Head  zoonding  0  2i  0  1 

Leedh 15  4  7  4 


I 


PLA.^ 
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Centre  of  effort  of  whole  mam  and  mizen  is  4in.  aft  of  midships ; 
centre  of  effort  of  first-reefed  main  and  whole  mizen  9in.  aft  midships. 

Area. 

Mainsail    ; 762 

Misen     165 

Total  Area 92*7 

The  total  area  here  shown  as  93  square  feet  will  be  found  as  much 
as  the  canoe  can  well  carry  on  a  wind  in  from  light  to  moderate  breezes. 
She  could,  of  course,  carry  more  in  light  airs  and  calms,  but  that  would 
entail  the  use  of  longer  and  heavier  spars,  which  would  tell  heavily  against 
her  in  any  other  weather.  The  plan,  however,  is  drawn  so  that  the  first 
reef  taken  in  the  mainsail  leaves  a  total  area  of  71*5  square  feet,  55  in 
mainsail,  and  16*5  in  mizen,  with  centre  of  effort  in  same  vertical  as 
centre  of  lateral  resistance.  The  proper  principle  for  making  a  sail  plan 
for  canoe  is — give  her  (correctly  balanced)  as  much  sail  as  she  can  stand 
in  a  good  steady  sailing  wind,  and  a  reef  extra  for  fine  weather. 

For  running  in  light-weather  racing,  a  spinnaker  may  be  set.  Such 
a  sail  requires  only  one  extra  spar,  a  boom  of  about  7ft.  to  8ft.  length, 
and  a  halyard  and  outhaul.  It  is  by  no  means  an  easy  sail  to  handle, 
and  should  not  be  set  in  a  breeze  until  considerable  practice  have  been 
gone  through  in  light  airs ;  for  the  above  rig  the  luff  would  be  12ft.  and 
the  foot  7ft. — 36  square  feet. 

The  mizen  shown  in  the  sail  plan  is  an  ordinary  balance  lug,  fitted 
with  an  ordinary  "  standing ''  tack  and  a  "  standing "  topping  lift ;  the 
lower  part  of  the  topping  lift  branches  into  two  parts  so  as  to  gather  in 
the  sail  when  lowered,  and  thus  save  the  trouble  of  tying  reef  points  or 
furlings.  The  reef  earings  are  fitted  thus :  the  standing  part  of  each  is 
fast  to  the  boom,  the  earing  is  then  rove  up  through  rings  on  luff  of,  and 
after  one  through  rings  on,  the  sail,  passing  through  a  thimble  on  the 
upper  side  of  the  batten  and  down  the  other  side  of  sail,  through  rings 
to  and  through  a  thimble  on  the  boom,  both  parts  are  brought  to  the 
after  side  of  a  thimble,  lashed  on  the  boom  abreast  of  the  mast,  and  at 
that  point  where  the  sail  is  hoisted  are  spUced  into  one  another,  the  single 
part  is  then  brought  through  the  thimble  and  leads  to  a  cleat  at  the  well; 
on  lowering  the  halyard  this  reef  line  is  hauled  on  and  the  reef  comes 
snugly  down  as  the  sail  is  lowered. 

The  mizen  halyard  may  be  fitted  thus :  a  wooden  toggle  is  fitted  to 
the  end  of  the  halyard,  two  grummet  eyes  of  rope  are  fitted  on  to  the 
yard,  one  at  the  fore  end  and  the  other  at  middle,  the  halyard  is  passed 
through  the  upper  eye  and  passed  round  the  opposite  side  of  the  mast 
to  that  on  which  the  yard  is,  and  then  toggled  to  the  eye  at  fore  end 
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of  yard;  the  tauter  the  halyard  is  set  up  the  closer  the  yard  is  jammed 
to  the  mast.  The  batten^  which  is  contained  within  a  broad  band  of  tape 
stitched  on  to  the  sail^  keeps  the  sail  set  flat^  and  avoids  the  necessity 
of  tying  the  reef  points. 

The  mainsail  should  be  made  of  fine  calico  sheeting  in  one  widths 
and  the  stuff  should  be  nailed  out  on  a  floor^  and  the  sail  shape  marked 
off  in  pencil  or  coloured  chalky  taking  the  selvedge  for  the  leech.  Narrow 
stay-binding  tape  should  then  be  stitched  on  all  round,  except  the  leech, 
and  the  stuff  cut  outside  the  tape,  allowing  sufficient  for  turning  in.  Eyelet 
holes  must  be  sewn  where  required  for  lacings,  &c.,  and  the  sail  should 
be  strongly  roped  on  the  luff  and  slightly  on  the  head-comer  patches,  for 
strength  should  not  be  forgotten.  Next  the  sail  may  be  lightly  set  on 
its  yard  and  boom  and  hoisted,  and  then  well  wetted  all  over  and  left 
to  dry.     After  this  the  reef  bands  and  batten  bands  may  be  put  on. 

For  spars  yellow  pine  is  generally  preferred.  Many  use  bamboo; 
but,  except  for  a  flying  topsail,  or  other  light  sail,  bamboo  offers  no 
advantage.     Well-picked  yellow  pine  spars  look  well  and  stand  well. 

The  main  tack  can  be  fitted  in  many  ways.  A  good  plan  is  that 
in  which  a  snotter,  or  short  piece  of  stout  rope,  or  flat  sennit  is  fitted 
to  the  boom  abaft  where  the  mast  will  be.  It  is  taken  round  the  opposite 
side  of  the  mast  to  that  on  which  the  boom  lies,  and  is  then  rove  through 
a  thimble  on  the  under  side  of  the  boom,  and  finishes  with  an  eye.  The 
tack  pennant  is  toggled  to  this  eye,  and  then  leads  through  a  block  or 
eyebolt  in  the  deck  under  the  boom  at  foreside  of  mast,  and  may  be  used 
either  in  single  part  to  a  cleat  at  the  well,  or  fitted  with  a  block  and 
whip.     (See  also  page  447.) 

In  reefing,  the  tack-earing  should  always  be  hauled  down  first,  then 
the  after-earing,  and  the  points  can  be  tied  whilst  sailing. 

The  drawing  shows  the  yard  as  slung  with  main  and  peak  halyards. 
In  this  rig,  when  the  peak  halyard  is  let  go,  the  main  being  fast,  the 
sail  spills  just  as  a  gaff  sail  does.  This  is  very  handy  in  a  squall ;  and 
the  sail  can  be  better  set  than  is  the  case  where  one  halyard  only  is  used. 
The  gearing  for  these  halyards  is  shown  in  the  masthead  plan  U.  in  Plate 
XL.;  (2)  is  the  mast  snotter,  made  either  of  rope  or  flat  sennet. 
It  is  lashed  to  the  yard  on  the  mast  side,  and  leads  round  the  mast  to 
and  through  a  thimble  at  the  fore  end  of  the  yard,  and  is  then  finished 
off  in  an  eye  to  which  the  main  halyard  toggles.  The  reason  for  having 
these  snotters  is,  on  the  one  hand,  that  they  receive  the  chief  wear  and 
tear  and  can  be  renewed,  thus  saving  the  halyards  and  tack  pennant 
from  being  cut  and  shortened ;  on  the  other,  that,  if  of  flat  sennit,  g^aaed^ 
they  travel  on  the  mast  more  freely^  and  do  not  cut  into  the  spar  as  rope 
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does.  No.  4,  the  peak  span^  is  best  made  of  copper  or  brass  wire  cord. 
It  divides  tbe  strain  on  the  spar^  and  permits  the  peak  halyard  to  shift 
upwards  when  the  sail  is  reefed.  A  metal  thimble^  with  a  grommet  of 
rope  on  it  forming  an  eye^  travels  on  the  span^  and  the  peak  halyard  is 
toggled  to  the  eye. 

The  topping  Uft  (5)^  a  most  usefal  piece  of  gear^  is  fitted  by  having 
its  standing  part — a  running  eye — round  the  masthead ;  the  end  is  taken 
down  one  side  of  the  sail  to  and  rove  through  the  thimble,  in  the  sheet- 
block  strop,  then  up  on  the  other  side  of  the  sail  to  reeve  through  its 
block  on  side  of  masthead,  and  down  to  block  at  side  of  mast  at  deck,  and 
into  hand  at  the  well. 

The  peak  halyards  may  be  taken  down  to  a  block  on  stem  head  or 
at  side  of  mast,  and  lead  into  the  well. 

With  the  large  sails  now  in  use  a  forestay  will  be  found  almost 
necessary  to  hold  the  masthead  from  coming  aft  when  close  hauled  by 
the  wind.  Another  very  useful  piece  of  gear  is  a  mast  jackstay,  fast  at 
both  ends  to  the  mast,  one  at  the  masthead,  and  the  other  having  passed 
down  outside  the  sail  on  the  opposite  side  to  the  mast,  comes  under  the 
boom  and  up,  and  belays  round  the  mast,  some  6in.  above  the  level  of 
the  boom;  when  the  sail  is  lowered,  it  is  snugly  gathered  in  by  this 
jackstay  and  the  topping-lift,  and  all  the  gear  can  be  unbent  from  the 
yard  and  boom,  and  then  the  sail,  rolled  round,  can  be  slipped  out  from 
the  gear,  and  all  the  ropes  neatly  frapped  up  and  down  the  mast. 

The  mainsheet  is  fitted  at  one  end  with  a  large  eye,  the  splice  ends 
of  which  are  formed  into  a  good-sissed  knot,  sufficient  to  prevent  it  un- 
reevingj  the  sheet  is  used  single  when  running  or  reaching,  and,  when 
close  hauled,  the  eye  is  shpped  over  a  hook  on  deck  aft  of  the  well^  and 
the  sheet  becomes  doubled  thereby. 

The  battens,  which  cross  the  sail  at  the  reef-bands,  are  usually 
made  of  yellow  pine  or  bamboo,  and  should  be  stoutest  at  about  one- 
third  from  the  fore  end,  and  be  parreled  to  the  mast  by  a  snotter, 
with  toggle  and  eye,  or  by  a  lacing;  and,  thus  fitted,  the  sail  stands 
without  any  shifting,  as  well  on  one  tack  as  on  the  other. 

The  sail,  as  shown,  is  rigged  on  the  port  side  of  the  mast;  the 
jackstay  is  not  marked,  as  it  might  be  confusing  to  the  inexperienced 
reader;  it,  however,  comes  down  on  the  port  side  of  the  sail. 

It  will  be  found  a  great  convenience  to  fit  the  main  mast  so  as  to  be 
lowered  as  already  described ;  in  such  case  the  mast  will  be  pivoted  to  a 
tabernacle  an  inch  or  two  above  the  deck,  and  a  small  hatchway  will  be 
necessary  on  the  fore  side  of  the  mast  in  the  deck  to  allow  the  heel  to 
come  up;   the  mast  will  be  held  upright  either  by  a  forestay  or  a  heel 
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tackle.  There  are  many  ways  of  fitting  the  heel  and  lowering  gear;  the 
chief  point,  however,  is  to  remember  that  with  a  long  heavy  mast  there 
is  considerable  leverage  about  its  heel,  and  therefore  the  deck  and  mast 
case  fittings  must  be  strong. 

The  mainmast  should  be  a  "  grown ''  fir  spar,  straight  and  tapering, 
if  possible,  with  little  more  than  the  bark  taken  off.  Length,  from  deck 
to  masthead  shoulder,  12ft.,  cut  square  at  and  below  deck,  2iin.  diameter 
at  deck,  and  tapering  below  to  l^in.  rounding,  commencing  Sin.  above 
deck,  taper  to  l^in.  at  head.  The  mast  should  be  cut  rather  longer,  say 
13ft.  or  14ft.  deck  to  hounds  at  first,  it  can  then,  after  trial,  be  reduced 
to  the  length  suitable  to  the  sail.  The  boom  should  be  cut  10ft.  long^ 
and  reduced  at  the  after  end  when  the  sail  has  settled  into  shape.  Yellow 
pine,  l^in.  diameter  in  centre,  taper  to  lin.  at  fore  end,  and  fin.  at  after 
end.  The  yard  should  be  of  yellow  pine,  cut  9ft.  Gin.  long,  same  size 
at  boom,  or  a  little  less,  or  it  may  be  a  slight  spar,  with  a  fish  batten 
of  elm  seized  on  its  upper  side. 

A  double  Ifin.  or  2in.  block  and  a  single  block  should  be  stropped 
with  strop  and  thimble,  and  lashed  firmly  to  the  mast  just  above  the  deck ; 
the  double  block  at  the  after  side  and  the  single  one  on  the  starboard 
side  of  the  mast,  and  on  the  port  side  a  stout  brass  ring,  lashed  on  by 
the  same  lashing,  will  serve  as  a  leader  for  the  topping  lift.  At  the 
masthead  there  should  be  a  good-sized  sheave  hole  and  sheave  for  main 
halyards,  three  single  blocks,  l^in,,  stropped  with  strop  and  thimble, 
lashed  on  above  the  mast  shoulder,  so  that  one  hangs  each  side,  and  one 
on  the  fore  side — these  take  the  peak  and  spinnaker  halyards  and  the 
topping  lift ;  a  truck  above  and  a  neat  brass  flag  rod  gives  a  finished  look 
to  the  masthead. 

All  spars,  blocks,  and  lashings  should  be  varnished,  the  mafit  being 
afterwards  glass  papered  and  oiled. 

Blocks  should  be  of  boxwood,  and  have  metal  sheaves. 

The  mizen  sheet  may  lead  to  a  boomkin,  but  it  will  be  better  led 
to  the  rudder.  The  standing  part  fast  to  back  edge  of  rudder  just  above 
water,  then  led  through  a  block  on  mizen  boom  and  in  to  hand  at 
the"weU.'' 

Sails  op  ''Nautilus*'  Racino  Canoe,  1879. 

The  sail  plan  and  its  fittings  of  the  1879  Nautilus  are  shown,  except 
as  to  dimensions,  on  p.  440,  Plate  XL.,  the  chief  difference  being  that 
the  mizen  in  the  1879  rig  is,  in  proportion  to  the  mainsail,  very  much 
larger,  t.e.,  about  half  instead  of  about  a  quarter  the  size  of  the  mainsail. 
The  sails  are  five  in  number,  viz. :  a  racing  mainsail.  No.  1  mizen^  No.  2 
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mizeii>  No.  1  Bpinnaker,  No.  2  Bpinoaker.  Hlo  mainsail  is  100  Bqnare 
feet  area,  with  bamboo  yard,  and  tbree  bamboo  battena  and  a  pine  boom ; 
boom  lift.,  yard  9ft.,  apionaker  boom  lift.  The  reefing  gear  ia simple  and 
effective ;  the  stuff  used  lb  woven  cord  bghtly  dressed  with  boiled  linseed 
oil  (to  prevent  ehrinking  or  swelling  when  wet).  The  after  earing  is  rove 
thua  (see  Fig.  127]  :  make  one  end  fast  on  the  boom  at  a,  plumb  from 
under  the  reef  cringle,  then  lead  up  through  small  braes  rings  sewn  on 
to  the  sail,  and  lead  through  a  block  at  the  after  end  of  the  batten  [b), 
thence,  in  a  hne  parallel  with  the  batten,  through  a  atout  braaa  ring 
laebed  on  the  batten ;  then  through  one  of  two  blocks  (stropped  and  seized 
head  to  head  as  a  sister  block),  and  back  through  a  block  seized  to  the 
stout  ring  and  down  through  small  rings  (c)  on  the  sail,  and  fast  to 
boom  at  d.     The  fore  earing  is  made  fast  at  tack  end  of  boom  («), 


and  leads  up,  through  sail  rings,  to  and  through  a  block  at  fore  end  of 
batten  (/),  thence  along  batten  to  and  through  the  other  of  the  two 
blocks  already  mentioned  as  being  stropped  together,  and  back  to  a 
block  lashed  on  batten  abreast  of  mast  atfjr;  thence  down  to  a  fair-lead 
block  (h)  at  heel  of  mast  on  deck,  and  belay  the  hanbng  part  to  a  cleat. 
This  gear  can  be  fitted  to  each  reef,  but  is  in  practice  only  necessary  for 
first  and  second.  When  a  reef  is  hauled  down  it  may  be  further 
secured  by  ordinary  points.  The  boom  being  held  np  by  the  mast 
jackstay  and  the  double  topping  lift,  a  reef  ia  taken  in  by  simply  easing 
away  the  halyard  till  the  batten  is  down ;  and  when  the  reef  is  down, 
the  sister  block  is  close  up  to  the  batten  block  at  mast. 

The  No.  1  mizen  is  50  square  feet  area,  and  ia  fitted  with  one  batten 
only  i  No.  2  mizen  is  25  square  feet,  and  fitted  also  with  one  batten  reef. 
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The  mizen  reefing  gear  is  of  the  same  pattern  as  that  of  the  mainsail.  The 
large  mizen  makes  a  good  bad-weather  mainsail  with  No.  2  mizen  set  aft. 

No.  1  spinnaker  is  set  on  a  long  boom^  which  has  a  ferule  joint  about 
^in.^  so  as  to  be  shprtenable  for  stowage^  and  also  for  using  with  No.  2 
spinnaker ;  the  spinnaker  is  60  square  feet  area. 

The  mainmast  is  a  "grown  stick "  of  white  pine,  and  is  15ft.  6in.  from 
deck  to  head,  and  24in.  diameter  at  deck,  tapering  to  l^in.  at  head. 

The  mizen  is  8ft.  deck  to  head,  l}in.  diameter  at  deck. 

Bigged  in  this  way,  the  canoe  works  perfectly,  and  so  long  as  an  air 
of  wind  is  going  the  paddle  keeps  the  "  watch  below." 

Sails  fob  CBinsiNG  Canoes  (Plates  XLI.  and  XLII.) 
One  of  the  first  principles  in  planning  the  sails  for  a  canoe  is  to 
keep  the  centre  of  effort  as  low  as  possible,  and  where  a  large  sail  area 
is  wanted,  it  should  rather  be  obtained  by  long  boom  and  yard  than  by 
a  lofty  mast  and  narrow  sail.  Now  stowage  of  spars  demands  that  they 
be  kept  as  short  as  may  be,  and  also  it  will  be  found  that  where  the 
masts  are  considerably  towards  the  ends  of  the  craft  a  mizen  of  con- 
siderable size  will  have  to  be  carried;  if  a  fair  sail  balance  is  to  be 
made  combining  these  requisites — ^a  good  sail  area,  a  low  centre  of  effort, 
ease  of  stowage  of  spars,  and  a  good  working  balance — the  sail  plan  here 
given  will  be  found  an  efficient  one  for  all-round  work. 

The  outline  idea  is  that  the  main  and  mizen  lugs  are  to  be  used  in 
all  weathers  up  to  a  ''  fresh  breeze,"  and  that  then  for  stronger  breezes 
the  mizen  lug  is  to  be  set  on  the  main  mast,  and  the  storm  mizen  on 
the  mizen  mast.  The  total  lug  area  is  52  square  feet — t.  e.,  32*5  in  the 
main,  and  19*5  in  the  mizen;  and  the  storm  mizen  is  a  sail  of  9'5  sq.  ft. 
The  rig  itself  and  the  various  fittings  have  been  amply  tested  in  practice 
afloat,  except  as  to  the  proposed  mode  of  mast  tabernacle,  contrived  to  avoid 
a  hole  in  the  fore  deck.    The  following  letters  denote  the  chief  fittings  : 


a    Main  halyarda. 
a  2  Hauling  part  of  ditto. 
h    Main  topping  lift. 
h  2  Main  topping  lift  hanling  part. 
e     Tack  parrel, 
c  2  Main  tack. 
d    Beef  batten  of  bamboo. 
6    Beef  earing. 

6  2  Hauling  part  of  reef  earing. 
/    Beef  earing  blocks  and  f  airloads. 
g    Beef  sister  blocks. 
h    Hand  reef  line. 
i    Main  sheet. 
j   Mast  joint  fermle. 
j^    Foresti^. 


I  Stay  tackle, 
m  Mast  parrel  on  batten, 
n  Cleat  on  boom  for  hand  reef  line. 
0  Yard  grommets. 
p  Main  sheet  grommet. 
q  Main  jack  stay  (dotted). 
B  Main  blocks. 
i  Mizen  sheet. 
t  Mizen  tack, 
u  Mizen  halyards. 
V  Mizen  topping  lift. 
10  Mizen  jack  stay  (dotted). 
0  Main  and  mizen  reef  bands, 
y  Buttonhole  slit  in  band 
ff  Patches  on  sails  for  rings. 
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In  the  aooompanying  sail  and  gear  plana  there  will  be  found  only  such 
gear  and  fittings  as  have  a  pronounced  value  in  the  working  of  the 
craft  and  the  sails.  Not  a  single  thing  can  be  omitted;  each  has  its 
use^  and  has  been  introduced  under  the  light  of  experience. 

The  drawings  (Plates  XLI.  and  XLII.)^  are  intended  to  show  the 
position^  f orm^  and  make  of  the  sails^  and  are  drawn  to  scale ;  the  gear^ 
however^  is  put  in  the  drawing  in  a  pronounced  manner^  in  order  to 
make  the  details  clear  to  those  who  may  desire  to  rig  in  the  same 
manner.  The  blocks^  for  instance^  are  shown  much  larger  than  scale 
drawing  would  show  them;  the  ropes  are  shown  thick  and  slacks  so 
that  their  'Mead''  and  use  may  be  easily  picked  out. 

The  gear  at  the  mast  head  is  either  toggled  or  snap-hooked  to  a  mast- 
head strop^  /(  9  6^  so  as  to  be  easily  taken  off  for  the  various  shifts  of  sail. 
The  main  halyard  are  rove  from  the  deck  blocks  B,,  up  to  the  sheaves  in 
mast  headj  and  rove  through  from  for?^rd  aft  and  a  rove  through  a 
grommet  (seized  on  to  yard  at  2ft.  in  from  fore  end)^  and  then  taken  on 
opposite  side  of  the  mast  to  that  on  which  the  yard  is^  and  toggled  to  a 
grommet  which  is  seized  on  to  the  yard  at  6in.  from  the  fore  end.  Another 
plan  is  to  have  a  flat  sennit  parrel  from  the  fore  end  of  the  yard  rove  through 
the  inner  grommet^  and  ending  in  an  eye  just  above  the  grommet^  and  to 
this  toggle  the  haljrard ;  fitted  thus  the  sail  is  held  tightly  in  to  the  mast. 

A  jackstay  toggled  at  masthead  leads  down  on  the  starboard  side 
of  the  sail^  and  snap  hooks  to  a  sennit  band^  which  passes  under  the  boom 
and  up  on  the  port  side^  and  is  seized  to  the  mast  about  a  foot  above  deck ; 
this  jackstay  is  most  useful  in  keeping  the  sail  steady  when  being 
lowered  or  hoisted.  The  batten  parrel^  m,  is  either  made  of  flat  sennit  or 
four  strand  line ;  the  fore  end  of  fore  part  is  either  seized  or  spliced  into 
the  reef  block  strop^  fj  and  the  end  finished  off  with  an  eye ;  the  after 
part  toggles  to  this  eye^  and  the  after  end  is  seized  to  the  reef  batten,  so 
that  when  toggled  the  parrel  binds  the  batten  into  the  mast.  The  main 
tack  parrel,  c,  is  also  flat  sennit  with  an  eye  at  each  end,  the  fore  end  is 
seized  on  to  the  boom  about  Sin.  in  from  fore  end  of  boom,  and  it  then 
passes  on  opposite  side  of  mast  to  that  on  which  the  boom  lies,  and  is  rove 
through  a  grummet  or  riug,  which  is  seized  on  to  the  boom  about  9in.  from 
fore  end,  to  the  after  eye  of  the  parrel  the  tack  hauling  part  c  2  is  toggled 
and  rove  through  the  deck  block  B.  The  stay  is  snap-hooked  or  toggled  to 
the  mast  head  strop  at  k,  and  its  tackle  is  shown  at  Z.  The  topping  lift — 
without  which  no  sail  is  either  safe  or  handy — is  fitted  by  toggling  the 
standing  part  to  the  masthead  strop  at  6;  then  passing  down  the  star- 
board side  of  the  sail,  it  is  rove  through  the  main  sheet  thimble,  where  the 
main  sheet  is  spliced  into  a  snap-hook,  which  hooks  to  the  grommet  at  p  on 
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mtj  \^  fA  j^rm  ysA ;  %  *«  smva  fldek "  m  bes,  ihsmA  warn  ti  n 

Witb   mjgMri   v>  ih/t   nai  wwul,  when  OMijJff'   fltovvt   v    aa 
tibb    «mJ    sdiT    be    kept    vs,    the    spper    bmh — das    2&,    inMiuinr 
luOjurda  fiMit^  M  ^^  the  t^rk   >  ,  and  poll  ckae  iq>  cm  ilie  xrommi 
'^y;,  itfid  knr«r  atvsT  the   zoMt  br  il^rkine  vp  f  tail   tine   «■£    primf 
biuid^  tb^TD  ubL»k  Okftio  b>x:ki  B  ctiher  br  band  cr  br  boK  io:^ 
r>J]  tb«TD  iu:id  ^J  r/pe  bifrbu  and  ends  into  the   bO,  kscpczxr  iKiik 
Uut^rzi  piifT^U  'yfi  the  imM4  abore  tbe  mast  joint.    Tbn  nnc^   t^ks- 
Maj  at  fna«tb«ad,  and  tbe  }»^k  rtaj  at  k>ver  end,  and  nnsbip  ihc^  n 
miwtt,  frbp  the  •b«#t  irnind  all,  and  itov  below.     Or,  if  onlr  k>  be  sr 
f/^  a  fth/>rt   time,  vfaen  the   aafl  is  set,  let  go  tbe  tack,  bad  down 
Thist,  If/wtfriti^   halrardii  at  the  same   time,  tie  tbe  aafl   bj  ga^keis 
reef    poiotn   on   the  jard;,  and   poll   the   lail  "op  and  down*'  br 
tc/pping  lift  and  haljard,  and  lower  the  maat  half  down.    Afier  a 
expericrnoe  and  practice,  it  will  be  found  that  there  are  many  other  m 
of  dealing  with  this  sail  in  setting,  stowing,  reefing,  or  shifting  it. 

THE  "PEABL"  CAXOE. 

Canoeijfts  are  by  no  means  agreed  as  to  the  best  form  for  cw 
and  Mr.  E.  B.  Tredwen,  one  of  the  most  soooessfol  canoe  sailers  oi 
B.  C.  C.  has  taken  a  great  departure  from  the  Naatdlos  racing  ty^ 
building  the  "  Pearl "  canoes.  Mr.  Tredwen  contends  that  a  flat 
rather  than  a  rising  floor  is  better  for  canoes.  With  a  flat  floor 
canoeist  sits  lower,  and  can  sit  &rther  to  windward  when  the  can< 
heeled,  and  consequently  assist  the  stiffness  of  the  canoe;  and,  n: 
over,  the  flat-floored  canoe  will  draw  less  water,  and  so  is  to  be  prefe 
for  cruising  in  shallows.  Mr.  Tredwen  has  done  a  great  deal  of  crui 
in  open  water  in  the  Pearl,  and  no  doubt  the  design  shows  a  very  buq 
and  good  ''  all  round  "  canoe.  Mr.  Tredwen  says,  ''  As  to  the  yai 
modes  of  building,  the  double  skin  is  the  least  satisfactory,  for  the  w 
gets  between  the  planks,  and  the  boat  soon  rots  out,  while  leaks 
frequent  and  very  difficult  to  stop.  I  prefer  the  ribband  carvelj  but  i 
brass  screws  throughout  instead  of  copper  nails.'' 

The   lines   shown   on   Plate  XLIII.  are  those  of  a  very  succef 
canoe  Mr.  Tredwen  built  in  1878.     So  &r  as  the  shape  of  the  wa 
lines  go,  both  ends  are  alike,  and  this  peculiarity  will  be  found  in 
"  Pearl ''  canoe  for  1880  (Plate  XLIV.)      Mr.  Tredwen  says  he  adoj 
this  design  in  consequence  of  an  experiment  he  made  in  building 
canoes  on  sections  or  moulds  of  the  same  shape^  but  differently  plai 
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The  gear  on  the  mizen  is  fitted  in  the  same  way^  except  as  to  the 
topping  lift.  It  has  been  found  in  practice  that  a  kind  of  crow's-foot 
form  of  topping  lift  is  best  to  keep  the  sail  and  reef  gear  clear  of  the 
rudder  yoke  when  the  sail  is  lowered;  but  as  the  mizen  lug  is  to  be 
shiftable^  so  as  to  set  as  a  mainsail  and  give  place  to  the  storm  mizen, 
it  is  necessary  to  be  able  to  detach  the  topping  lift;  therefore  the 
standing  part  is  fast  to  the  masthead  on  the  starboard  side^  and  the 
lift  leads  down  that  side  of  the  sail,  and  at  about  two  feet  above  the 
boom  it  divides  into  two  parts  by  splicing  a  part  to  it.  These  two 
branches  then  go  under  the  boom,  reeving  through  two  thimbles  (seized 
on  to  the  boom  in  a  fore-and-aft  direction),  and  then  going  up  on  the 
port  side  of  the  sail  to  about  two  feet  above  the  boom,  and  there  ending 
each  in  an  eye  splice.  The  hauling  part,  which  is  rove  through  a  sheave 
or  block  at  the  mast  head,  comes  down  to  and  toggles  into  these  two 
eyes  (t;).  The  sheet  is  a  single  line  toggled  to  the  boom  at  8,  and 
reeving  through  an  eye-bolt  in  the  stempost  head,  leads  in  to  hand. 

When  the  lug  mizen  is  used  as  a  mainsail,  the  storm  mizen  is 
rigged  by  gathering  the  lacing  together  in  clear  turns,  and  dropping 
them  over  the  mizen  mast  head;  then  hitch  the  end  of  the  tack  below 
the  halyard  block,  leaving  sufficient  play  for  gybing,  &c.;  then  hitch 
the  head  earing  through  the  mast  head  sheave  hole,  and  toggle  the 
sheet  on  to  the  strop.  The  brail  is  kept  on  the  sail,  as  shown  in  the 
drawing,  a  line  fast  to  the  clue  then  leading  up  to  and  through  a  ring 
on  the  leech  at  2ft.  4in.  up,  then  to  a  block  on  the  luS  at  5ft.  Sin.  up, 
and  down  to  a  block  at  the  tack.  This  sail  should  be  roped  all  round, 
and  a  light  bamboo  boom  laced  on  foot. 

The  area  of  mainsail,  32*5  square  feet,  and  of  mizen  lug,  19*5^ 
52*0  square  feet,  will  be  found  ample  for  travelling  in  moderate  winds, 
and  then  when  it  blows  fresh  the  mizen  lug  is  set  forward,  and  the 
storm  mizen  of  9*5  feet  is  set  aft— equal  to  29*0  square  feet— a  nice 
snug  suit. 

The  reef  band  {x)  is  made  of  wide  tape,  stitched  on  slack — i.e.,  the 
tape  won't  stretch,  but  the  sail  will  when  new,  so  the  band  has  to  be 
put  on  slack  to  avoid  girting  the  sail.  The  batten  bamboo  (d)  is  passed 
into  this  pocket  formed  by  the  sail  and  tape  band,  and  is  seized  to  the 
sail  cringles  at  each  end.  At  the  stations  on  the  batten  where  the  reef 
blocks  are  to  be  lashed,  the  band  is  slit  and  button-hole  stitched  (y). 
The  slits  must  be  long  enough  to  allow  the  lashing  of  the  blocks  when 
the  sail  has  been  slacked  in  along  the  batten. 

The  yard  and  boom  should  be  of  bamboo,  which,  if  possible,  should 
have  a  ''knot''  at  each  end  when  cut  to  the  right  length.     The  mast 
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80  that  one  liad  a  short  bow  and  long  stem^  the  other  a  long  bow  and 
short  stem^  the  displacement  of  both  being  about  equal ;  in  f  act^  the  water- 
lines  in  the  fore-body  of  one  were  nearly  the  same  as  those  in  the  after- 
body of  the  other.  These  two  canoes^  rigged  and  ballasted  alike^  have 
been  sailed  against  one  another  in  every  variety  of  weather,  and  the 
results  obtained  are  that  the  long-bowed  canoe  performs  the  better  in 
light  winds,  or  when  heavily  loaded  with  ballast;  but  the  short-bowed 
canoe  always  comes  to  the  fore  in  a  strong  wind,  or  when  carrying  only 
a  small  quantity  of  ballast,  or  sailed  entirely  without  ballast.  Mr.  Tredwen 
says  that  the  Pearl  of  1880  is  a  ''compromise  between  the  two,  and 
should  have  a  fair  proportion  of  the  good  qualities  of  both,  and  therefore 
make  a  good  all-round  performer.'' 

TABLE  OP  OFFSETS  OF  "PEAEL"  CANOE  FOB  1880.   (PLATE  XLIV.) 
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The  level  lines  are  Sin.  apart. 

The  sections  are  1ft.  apart. 

The  half -breadths  on  the  diagonals  are  measnred  from  m  towards  h,  and  from  0  towards  q. 

The  base  line  qq,kk,ia  1ft.  04in.  below  No.  1  level  line. 

Mr.  Tredwen  designed  all  the  fittings  for  the  Pearly  and  some  of 
them  are  remarkable  for  the  ingenuity  of  contrivance.  These  fittings  are 
shown  in  the  drawing  (Plate  XLIY.)^  but  a  more  detailed  account  of  their 
arrangement  and  uses  will  be  necessary. 


Centre  Boabd. 

The  strength  requisite  to  resist  the  strain  of  a  heavy  centre-board 
in  lumpy  water  can  be  given  to  the  case  without  much  addition  of  weight. 
The  sides  of  the  case  should  be  rabbeted  into  the  keel^  and  fastened  by 
dowels   {a,  Fig.  128)  two  inches  apart.    A  piece  of  wood  about  one  inch 

*  The  depths  are  measnred  from  No.  4  level  line  to  the  under  edge  of  xabbel  line. 
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square  is  then  screwed  with  alternate  v^tical  and  horizontaJ  fastenings  into 
the  keel  and  into  the  side  of  the  centre-board  case,  as  represented  in 
Fig.  128.  The  slot  through  the  keel  is  cut  about  two  inches  longer  than 
the  inside  dimensions  of  the  case,  so  that  the  cross  ends  of  the  case  go 
down  through  the  keel,  aai  are  through  fastened  to  the  keel.  Each  side 
of  the  case  is  bound  with  a  strip  of  brass  from  the  deck  to  the  keel  at  the 
part  where  the  greatest  friction  takes  place,  in  order  to  protect  the  wood. 
This  bTs,ss  is  marked  T  ^^  ^^g-  ^28,  and  is  about  liu.  wide  and  i^in.  thick. 
In  order  that  the  canoe  may  be  easily  moved  about  in  general  cruising 
and  trayelling,  it  is  neceBsary  that  the  ballast  and  centre-plate  shall  be 
readily  removable ;  601b.  is  quite  heavy  enough  for  a  plate  for  convenient 
handling,  and  three  square  feet  of  wrought  iron  plate,  )in.  thick,  grrea 
about  this  weight.     (See  "Weight  of  Boiler  Plate  "  in  the  Appendix.) 


The  plate,  after  being  cut  into  the  shape  and  fitted  to  the  case,  ahonld 
be  galvanised  to  prevent  rust,  and  to  thus  keep  it  smoother,  so  as  to  oB/er 
less  frictional  resistance  in  the  water.  The  cost  of  galvanising  shoold  not 
exceed  l|d.  per  pound.  The  plate  is  slightly  increased  in  weight  and 
thickness  by  galvanising,  a  fact  which  most  not  be  lost  sight  of  in  fitting 
the  case. 

A  h£avy  centre-board  plays  an  important  part  in  making  a  canoe 
self  righting,  and  a  rough-water  cruiser  with  a  601b.  centre-board  ahonld 
still  have  good  righting  power  when  she  is  heeled  till  the  water  flows  in 
over  the  lee  coamings.  The  Pearl,  in  the  Challenge  Cap  Race  1879,  was 
^trown  on  her  bemn  ends,  and  shipped  a  laj'ge  quantity  of  water,  but 
luded  by  the  weight  of  her  ceutre-botml  she  was  righted  as  soon  as  the 
presanre^of,  wind  was  shaken  out  of  her  sails,  and  she  was  able  to  omtinne 
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the  race.*  In  the  event  of  a  complete  capsize^  the  weight  of  the  centre- 
board assists  the  canoe  to  rights  steadies  her  while  her  skipper  gets  in 
again^  and  when  running  in  a  cross  sea  prevents  her  rolling  gunwale 
under^  and  shipping  water  faster  than  he  can  bale  out. 

The  shape  of  the  plate  should  be  designed  so  as  to  place  the  weight 
as  low  as  possible^  and  give  a  large  surface  for  lateral  resistance^  but  at  the 
same  time  there  should  be  plenty  of  grip  in  the  trunk  when  the  plate  is 
lowered  to  the  full  extent.  The  ordinary  triangular  shape  is  not  the  best 
for  a  heavy  plate^  the  part  left  in  the  trunk  being  so  narrow  as  to  throw 
an  undue  amount  of  strain  on  the  sides  of  the  case.  The  annexed  diagram 
(Fig.  129)  A,  B,  C^  D^  is  a  very  good  shape^  its  length  being  2ft.  9in.,  and 
breadth  1ft.  4in.  The  dotted  outline  shows  the  part  of  the  plate  remaining 
in  the  case  when  it  is  lowered  18in.  below  the  keel  band^  the  limit  of  drop 
allowed  by  the  Royal  Canoe  Club  rules. 

The  comers  A  and  B  are  reduced  in  thickness  about  ^in.  on  each  side^ 
to  allow  room  for  the  fittings,  and  a  ^in.  hole  is  drilled  through  each. 


Scale' )uC\ 

> 

^ 

(/a 

»*  •  m  • 

J   \.. 

"^N 

Fio.  129. 

The  projecting  arm  is  of  the  full  thickness,  and  has  a  hole  through  its 
upper  edge,  D,  which  forms  a  handle  by  which  to  lift  the  plate  in  or  out 
of  position,  and  a  small  hole  at  E  takes  a  pin  above  the  deck,  to  support  the 
centre-board  whUe  the  chain  is  being  placed  in  position  for  hoisting  or 
lowering.  The  edges  of  the  plate,  from  A  to  C  and  C  to  B,  are  sharpened 
to  reduce  resistance  in  the  water,  and  the  angle  C  is  rounded  off  to  prevent 
its  catching  in  the  ground  when  the  canoe  is  being  hauled  astern  with  the 
centre-board  not  quite  housed  in  the  trunk.  If  a  small  area  of  canvas  only 
is  carried,  or  if  no  intention  exists  of  sailing  in  strong  winds,  it  may  be 
better  to  use  a  lighter  centre-board,  of  say  ^in.  plate,  and  then  the  pro- 
jecting arm,  D,  is  doubled  or  trebled  by  pieces  riveted  on,  so  as  to  make 
it  ^in.  thick,  to  fill  the  trunk  and  prevent  undue  play.     The  after-end 

•  The  Lnrline  in  one  of  the  noes  at  Hendon,  in  1879,  oapeised  and  fUled  with  water  when 
under  fnll  racing  eail  (180  eqnare  feet),  bnt  was,  nereriheleei,  able  to  continue  the  raoe,  and 
oome  in  third  in  a  fleet  of  eleren.  Thii  element  of  eaf etj  u  far  more  important  in  omiaing,  where 
the  oanoeiafa  life  depends  on  the  oanoe,  unaided  by  anj  extnuieoni  aeiietanoe. 
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of  the  centre-board  is  raised  or  lowered  by  a  galvanised  eliort  link  cIuud  ; 
tbe  end  link  is  longer  tban  the  others,  and  is  shackled  to  the  plate  by  two 
brass  lugs  (B)  and  two  bolta,  as  represented  in  Fig.  130. 

The  fore^end.  A,  in  the  case  of  a  fixed  centre-board,  is  bolted  to  the 
keel  by  a  pin  through  the  bole  in  the  comer ;  bnt  a  rather  more  oompli- 
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cated  arrangement  is  necessfuy  in  order  that  the  plate  may  be  lifted  oat  of 
the  canoe  easily  when  afloat  or  aground.     See  Fig.  131. 

L  in  Fig.  131  is  the  fore-end  of  the  centre-board  case  sloping  forward 
in  the  arc  of  a  circle,  with  centre  at  B  radina  B  A  (Fig.  129).  The  pin, 
H  (Fig.  131),  is  bolted  throogb  the  keel  at  three-qoarters  of  an  inch  from 


the  fore-end  of  the  slot.  A  brasa-bonnd  iron  pipe,  E  (half-inch  diameter 
outside),  in  length  equal  to  the  depth  from  top  of  deck  to  bottom  of  keel, 
is  bound  round,  half  an  inch  from  one  end,  by  a  piece  of  sheet  brass,  F, 
Sin.  by  l^in.,  which  is  securely  brazed  on.  The  fore-end  of  the  centre- 
board, A,  is  bolted  by  the  riTet,  G,  to  both  sides  of  the  brass  [datet  F. 
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The  other  end  of  the  rod^  E^  on  deck  is  fitted  with  a  brass  ring  to  serve 
as  handle.  The  bolt^  H^  prevents  the  rod^  E^  from  shifting  aft,  or  dropping 
below  the  level  of  the  keel.  The  chain  at  the  after-end  of  the  centre-board 
is  about  a  yard  long^  and  leads  over  a  pulley,  M  (Fig.  132),  and  through  a 
snatch  block,  N,  both  with  chain  sheaves  turned  to  the  shape,  B,  which 
gives  a  bird's-eye  view  of  the  deck.  The  snatch  block,  N,  is  so  constructed 
that  the  side  can  be  opened  so  as  to  slip  the  chain  into  the  block,  and  it 
can  then  be  closed,  so  that  when  the  centre-board  is  lowered,  the  fore-end 
of  the  buffer,  0,  brings  up  against  the  block.  The  buffer,  0,  is  an  india- 
rubber  cylinder,  l^in.  diameter  outside,  with  ^in.  hole  through  it,  brass 
capped  at  each  end.    The  chain  runs  through  this  buffer,  which  eases  the 
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shock  when  the  centre-board  is  let  go  by  the  run.  Without  this  check 
the  momentum  of  601b.  dropping  18in.  would  carry  away  the  block,  N. 
The  line,  P,  is  made  fast  to  an  eye-bolt  in  the  side  deck  near  the  hand, 
and  leads  through  a  brass-bound  block  at  S,  and  is  the  tackle  by  which 
the  plate  is  hauled  up,  the  line  being  fastened  to  a  cleat  on  deck. 

It  is  easy  enough  to  take  out  the  centre-board  when  the  canoe  is 
lying  on  the  shore ;  but  on  a  cruise  it  is  often  necessary  to  lighten  the  boat 
while  she  lies  afloat  alongside  a  rock  or  jetty,  over  which  she  has  to  be 
dragged.  In  this  case  the  centre-board  is  hauled  up  by  its  tackle  nearly 
as  &r  as  it  will  go.  The  skipper  then  goes  forward,  and,  with  one  foot 
on  the  fore-deck  alongside  the  centre-board  trunk,  lays  hold  of  the  handle 


466 


Yacht  and  Boat  Sailing. 


or  ring  in  the  top  of  the  rod,  E,  and  palls  it  up  until  its  foot  is  olear  of 
the  trunk.  It  ib  then  swung  forward  a  little,  and  allowed  to  rest  on  the 
deck  at  the  fore-end  of  the  tmnk.  A  pin  is  then  passed  through  the  hole, 
£  (Fig.  129),  to  prerent  the  after-end  of  the  centre-board  dropping  while  the 
line  P  is  cast  off,  and  oTerhanled  from  the  block  S.  The  snatch  block,  N, 
is  then  opened,  the  chain  is  free,  and  the  centre-board  can  be  lifted  ashore 
by  the  handle  D,  or  by  a  hand  each  to  the  rod  E  and  the  chain.  The  after 
centre-board,  being  qoite  in  the  stem,  shoold  not  be  too  heavy,  bat  most 
hare  weight  enough  to  ensnre  its  dropping  freely  when  let  go. 

The  tackle  For  working  the  centre-boards  ia  kept  on  deck,  so  as  to 
be  available  in  rough-water  sailing  when  the  hatches  are  battened  down, 
and  the  well  is  inaccessible  except  at  the  expense  of  a  good  drenching. 

Will  and  Deck  Flats. 
Mr.  Tredwen  says  that  whilst  deck  flaps  are  of  much  use  to  ensure 
safety  by  allowing  the  canoe  sailer  to  sit  well  to  windward,  yet  a  contrivance 
is  necessary  to  keep  seas  out  of  the  well  in  rough  water.  The  contrivance 
conaiBtB  of  four  weather-boards  hinged  to  the  deck,  represented  by  A. 
in  different  aspects   by  the  three  diagrams  annexed.     Fig.  133  is  a 


bird's-eye  view  of  the  deck ;  Fig.  184  shows  the  canoe  in  section,  ^e 
port  flap  closed,  the  starboard  open ;  the  port  weather-board  A  1  lying 
flat  on  deck,  the  starboard  (A)  standing  up ;  Fig.  1S5  is  a  view  of  the 
starboEurd  side,  the  fore  weather-board  raised,  the  after  one  folded  down 
on  deck.    These  weather-boards  when  standing  up  act  as  coamings  roond 
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the  flap  deck  openingSj  and  project  above  the  hatch  cover  and  locker 
cover  about  half  an  inch. 

In  rough  water  the  skipper  wears  a  macintosh  coat,  the  body  or 
skirt  of  which  is  2ft.  long  from  under  the  arm,  and  8ft.  in  circumference 
at  the  bottom.  In  the  seam  around  the  bottom  is  an  indiarubber  cord, 
which  gathers  it  together  and  makes  it  fit  tightly  round  the  four 
weather-boards  and    across    the    hatch   and    locker   covers.      A   small 
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VlQ,  134. 

beading  across  each  of  these  prevents  any  leakage  under  the  macintosh, 
so  that  no  water  can  find  its  way  into  the  well.  Each  deck  flap  is 
provided  with  an  indiarubber  spring,  marked  B  in  Figs.  133  and  134; 
this  is  made  of  square  indiarubber  cord  (obtainable  at  any  waterproofer's)! 
its  ends  fastened  to  the  woodwork  of  the  bilge,  and  the  flap  by  screw 
plates.  The  springs  keep  the  flaps  closed  tight,  and  also  keep  them 
open  when  folded  back  to  the  full  extent,  but  close  the  flaps  when  they 
are  raised  a  Uttle  further  than  is  shown  in  Fig.  134. 


jf_^^zd^Jf^i^J^^, 
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The  flaps  can  be  opened  or  closed  under  the  canoeist's  macintosh 
without  any  difficulty.'*^  All  the  hinges  to  these  fittings  should  have  brass 
pins,  otherwise  they  soon  get  broken  or  jammed,  especially  in  salt-water 
cruising.  The  flaps  should  be  strengthened  by  a  framework  of  hard  wood, 
as  they  often  get  hard  knocks ;  and  they  should  be  hinged  so  as  to  lie 

*  The  oo»t  opesB  from  the  neok  down  the  breaat  for  onlj  eiz  Inehee,  and  is  faetened  bj  » 
doable  fold  and  two  rows  of  bnttone,  ao  that  no  water  oan  find  ite  way  through,  ezoept  in 
orer  the  ooQar.  The  ends  of  the  eleeree  haye  inner  oidfB,  gathered  round  the  wriat  with  indift* 
robber  oord,  ao  aa  to  olaap  the  wiist  ti^tly  and  prerent  any  water  mnning  np  the  acma. 
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iin.  above  the  deck  when  open^  otherwise  they  are  liable  to  be  wrenched 
ofiF  oyer  the  cords  leading  from  the  mizen  or  the  after  centre-board. 

In  the  event  of  a  capsize^  with  the  macintosh  coat  fitted  round  the 
weather-boards,  it  would  at  once  come  loose,  their  hold  not  being  sufficient 
to  resist  a  strong  upward  pull. 

A  canoe  is  so  small,  and  the  height  of  freeboard  so  little,  that  it  is 
impossible  to  keep  the  seas  off  the  deck,  if  sailing  in  rough  water.  It 
is  therefore  much  better  for  the  sake  of  comfort,  safety,  and  speed,  to 
recognise  this  &ict,  and  fit  the  canoe  to  sail  through,  as  well  as  over, 
the  combers ;  and  this  is  successfully  accomplished  by  the  macintosh  fitting 
around  the  weather-boards.  There  are  many  occasions  when  it  would  be 
quite  impossible  to  lay  a  course  across  a  tideway  with  a  beam  wind  and 
lumpy  sea  without  this  arrangement,  for  the  waves  will  break  clean  across 
the  canoe,  which  will  lurch,  occasionally  coaming  under,  and  would  be 
swamped  in  a  very  short  time  if  the  well  were  not  completely  battened 
down. 

The  hatch  cover  underneath  is  fitted  round  the  sides  with  ledges 
which  fit  outside  the  well-coamings  snug  down  to  the  deck,  and  so 
prevent  any  water  getting  into  the  fore  part  of  the  well. 

EEFEBENCES  TO  "PBAEL"  FOB  1880.— PLATE  XLTV, 

In  Shxbb  Plan. 

a»  Weather  boards.    (See  Fig.  183.)  I         o,  Spring.    (See  Fig.  182.) 

e,  Bod.    (See  Fig.  181.)  I         p,  Centre-board  taoUe.    (See  Fig.  182.) 

Spabs  And  Sails  of  the  ^'Piabl.'^ 

Mr.  Tredwen's  mode  of  fitting  a  lowering  mast  is  to  have  a  quad- 
rant-shaped trank  or  case  (as  shown  by  E,  Fig.  136),  in  which  the 
mast  is  stepped.  The  trunk  is  lined  with  zinc,  or  copper,  to  prevent 
any  water  finding  its  way  into  the  canoe  through  this  opening,  and  a 
brass  pipe  (H),  from  the  bottom  of  the  case  out  through  the  keel,  empties 
the  water  in  the  same  way  as  the  valves  in  the  bottom  of  a  lifeboat.  The 
mast  is  encircled,  at  the  level  of  the  deck,  with  a  brass  ferrule,  to  the 
aft  side  of  which  there  is  secured  a  crossbar  (F),  on  which  the  mast  pivots 
when  being  raised  or  lowered.  The  crossbar  turns  in  two  hooks  or  crutches 
(6),  securely  screwed  to  the  deck.  The  mast  can  be  raised  and  maintained 
in  position  either  by  a  forestay  leading  from  the  masthead  through  a  block 
at  the  stem  head,  or  by  a  heel  rope,  as  represented  in  the  diagram.  When 
a  forestay  is  employed  the  mast  must  be  well  back  in  the  boat,  or  else  a 
bumpkin  will  be  required  to  take  the  stay  clear  of  the  luff  of  the  saQ,  unless 
the  latter  is  out  with  a  great  deal  of  peak>  and  a  very  small  part  of  the  sail 
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OD  the  foreside  of  the  mast.  The  flat-headed  sul  haa  a  ehorter  yard,  Emd 
Trhen  elnng  so  as  to  have  a  good  breadth  top  fusd  bottom  on  the  fore  side  of 
(he  mast,  it  sits  very  well.  The  mast,  fitted  with  a  heel  rope,  can  be  placed 
well  forward  is  the  canoe,  and  the  sail  does  not  then  interfere  with  the 
paddle,  when  both  modes  of  propulsion  are  used  simnltaneonsly.  In  the 
diagram,  A  is  the  sheave  in  tiie  heel  of  the  mast ;  B,  a  sheare  fitted  on  a 
femUe  aroond  the  mast,  6in.  above  the  deck ;  C,  a  sheave  on  deck ;  D, 
heel  rope  made  fiut  to  an  eje  at  E;  F,  crossbar  on  which  the  mast 
pivots ;  G,  pair  of  crutches  for  F  to  pivot  in.  On  slacking  the  rope  D  the 
mast  &lla  aft,  the  heel  of  the  mast  A  coming  up  to  the  deck  towards  0. 


Fia.  ISfl. 


The  sail  (represented  by  Fig.  137,  on  ^in.  scale)  ia  a  cruising  sail 
with  one  reef  hauled  down,  and  the  dotted  outline  shows  the  sail  fully 
set.  The  total  area  of  the  sail  is  about  55  square  feet,  reducible  by  three 
reefs,  each  reef  containing  14ft.,  13ft.,  and  12ft.  respectively.  The  close- 
reef,  or  third  reef  size  of  the  sail,  will  therefore  be  16  square  feet. 

The  material  of  the  Pearl's  sails  is  "washed  longcloth,"  one-yard  widths 
joined  together  by  seaming  the  selvages.  The  leach  of  the  sail,  from  the 
peak  (I)  to  the  upper  batton  (J'],  is  a  selvage  edge,  to  which  the  other 
seams  mn  pwalleli  the  first  seam  taking  very  nearly  the  line  of  the  topping 
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lift.     The  sail  is  bound  all  round  with  strong  tape,  the  luff  with  a  double 
thickness.    There  are  three  battens  (indicated  by  dotted  lines)  across  the 
sail,  one  at  each  reef.    A  piece  of  tape  is  stitched  along  each  edge  to  the  sail, 
thus  making  a  pocket  for  the  battens.    Instead  of  the  tape  seamed  pockets, 
the  Pearl  has  long  bags  or  pockets  made  to  fit  the  battens,  and  stitched 
to  the  sail  across  the  side  next  the  mast.     The  extra  thickness  prevents 
the  sail  pressing  against  the  mast  when  closehauled,  with  the  mast  to 
leeward.    Two  openings  are  cut  out  of  each  pocket,  at  K  and  L,  in  order 
to  make  fast  a  block  to  the  batten.     These  blocks  are  made  &st  by  a 
seieing  of  fine  waxed  twine.    At  each  of  the  points  J  and  M  other  blocks 
must  be  made  fast.     Across  the  sail,  up  and  down  from  K  to  K  and  L  to  L, 
strips  of  tape  are  stitched,  great  care  being  taken  to  keep  the  tape  slacks 
so  as  not  to  draw  the  sail  and  spoil  its  sit.    Along  these  tapes,  and  also 
on  the  luff  and  the  leach,  are  rows  of  fishing-rod   rings  (^in.  outside 
diameter)  sewn  on  at  intervals  of  2in.     The  running  gear  for  each  reef 
is  in  three  parts.    The  first  is  secured  to  the  after  end  of  the  boom,  and 
leads  up  through  the  rings  on  the  leech  and  the  block  at  J,  and  along 
the  batten  to  N,  where  it  turns  into  a  bight  to  form  a  strop  round  the 
block  N,  and  is  securely  seized,  and  then  the  line  turns  back  through 
the  block  E,  and  forward  along  the  batten,  through  the  block  M  and 
the  row  of  rings  on  the  luff,  down  to  the  boom,  where  it  is  made  &st. 
The  second  line  is  a  short  one;  B,  its  end,  is  fastened  to  the  strop  of 
block  N,  and  it  leads  through  block  E  down  the  row  of  rings,  and  is 
made  fast  to  the  boom.    There  are  thus  two  lines  leading  through  the 
block  at  E ;  but,  as  both  run  simultaneously,  the  working  is  quite  smooth. 
Two  single  blocks  or  a  double  block  can  be  used  at  this  point  E,  bul 
the  double  block  seems  to  give  most  friction  to  the  line  from  M,  and 
two  single  blocks  give  the  best  result.    The  third  line,  stouter  than  the 
others,  is  made  fast  to  the  fore  end  of  the  batten  at  M  or  L,  and,  being 
rove  through  the  blocks  N  and  L,  down  through  the  row  of  rings  at  L  L 
through  the  threefold  block  on  the  port  side  of  the  mast,  and  back  t< 
the  hand,  becomes  the  tackle,  by  pulling  which  the  reef  is  gatherec 
together  at  the  leech,  luff,  and  the  points  E  E  and  L  L.    All  thre 
reefs  are  fitted  in  the  same  manner,  the  ends  of  the  lines  in  the  seoom 
and  third  reefs  being  attached  to  the  battens  instead  of  to  the  boom,  a 
in  the  first  reef.     The  arrangement  of  the  ropes  and  blocks  will  be  mor 
clearly  understood  by  referring  to  diagram  (Pig.  138).    The  regular  conven 
tional  reef  points  {x)  are  also  tied  to  the  battens  at  intervals,  as  a  reserve 
in  case  of  the  reef  tackle  getting  carried  away.'*^ 

•  Care  must  be  taken  in  ontting  this  gear,  or  there  wiU  be  »  diffionlty  in  keeping  il 
nnmerou  linee  of  ike  ezaot  lengilha  reqoixed  for  ite  ■nooeeifal  working. 
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Plaited  cords  should  be  used  for  this  work,  as  laid  cord  would  kink 
and  twist  up,  especially  where  three  lines  join  into  one  at  the  block  N. 
The  best  cord  for  the  purpose  is  the  "  white  Albert  blind  cord/'  No.  2 
size,  for  the  first  line  ( J  J  M  M),  and  No.  14  for  the  second  line  (K  K). 
The  third  line  which  leads  to  the  hand  should  be  "No.  14  extra  super 
flax-sash  line/'  The  blocks  required  for  each  reef  are  two  fin.  at  M  and  J, 
and  three  fin.  blocks  (or  |in.)  at  K,  N,  and  L.  Thimbles  may  be  sub- 
stituted  for  blocks  at  the  expense  of  increased  friction  to  the  running 
gear.  All  these  cords  and  blocks  can  be  obtained  of  W.  G<x)d  and  Sons, 
Arthur-street  East,  London  Bridge. 

A  parrel  of  strong  cord  leads  from  P  to  M  on  the  yard,  around  the 
mast,  and  a  similar  parrel  on  each  batten  goes  around  the  mast  from 

Sail' 
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M  to  E«  The  weight  of  the  sail  is  thus  divided,  and  spread  &irly  over 
the  length  of  the  mast  when  the  sail  is  to  leeward,  and  a  great  amount 
of  strain  is  thus  removed  from  the  masthead. 

The  downhaul,  for  pulling  down  the  whole  sail,  is  made  &ist  to  the 
yard  at  P,  and  leads  down  through  a  block  on  the  deck  at  B.  The 
three  reef  tackles,  and  this  downhaul,  lead  along  the  deck  through  four 
eye-bolts  (screwed  into  the  deck)  within  easy  reach  of  the  hand,  and  the 
ends  are  knotted,  so  that  they  cannot  go  astray,  but  must  always  be 
ready  to  hand  when  wanted.  This  arrangement  is  convenient  on  a  dark 
night  when  everything  is  invisible,   and    prevents  accidents  happening 
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from  mistaken  identity  of  the  varioas  cords.  The  downhaul  is  important 
for  getting  down  sails  in  sadden  emergency;  also  in  case  of  an  upset 
the  downhaul  becomes  essential  to  gather  in  the  sail  after  the  halyard 
is  let  go^  otherwise  the  canoe  cannot  be  righted  without  great  difficulty. 

The  halyard  is  made  fast  to  a  hollow  brass  curtain  ring  running  on 
the  mast^  and  then  passed  through  a  block  stropped  and  seized  to  the 
yard  before  passing  through  the  masthead  block.  This  arrangement 
always  keeps  the  yard  well  set  up  to  the  mast^  and  yet  allows  the  yard 
to  lower  down  easily. 

The  double  topping  lift  leads  through  an  eyebolt  screw  just  above 
the  halyard  blocks  and  the  ends^  having  passed  through  a  thimble  on 
the  boom  at  Z,  are  knotted  together  and  fastened  to  a  small  cleat  on 
the  boom  end^  and  by  letting  go  from  this  cleat  the  sail  can  be  dropped 
on  deck.  Another  line  (S)^  which  leads  from  the  masthead  through  a 
thimble  on  the  boom^  is  fastened  to  the  other  small  cleat  on  the  after 
end  of  the  boom^  and  this  line  prevents  the  fore  end  of  the  boom  from 
dropping  while  a  reef  is  being  hauled  down.  The  tack  is  made  fast  to 
an  eye  on  the  aft  side  of  the  ferrule  around  the  mast  at  the  deck^  and 
to  this  ferrule  are  riveted  the  brass  treble  blocks  for  the  reef  tackles 
and  the  double  blocks  for  the  main  and  spinnaker  halyards.  For  the 
yard  there  are  at  intervals  three  or  four  ties  with  which  to  make  up  the 
sail  when  lowered  down. 

The  racing  sail  is  represented  on  a  smaller  scale^  ^in.  to  the  foot 
(Fig.  139).  It  area  is  about  ninety  square  feet^  and  it  is  fitted  with  the 
same  gear  as  the  cruising  sail. 

Mr.  Tredwen  says  "  objection  may  be  taken  to  the  appearance  of  these 
sails ;  that  the  foot  is  too  narrow^  the  leech  being  rounded  in  too  much ; 
but  this  much  can  be  said  in  favour  of  a  short  boom  and  narrow  sail : 
the  sail  is  less  in  the  way  of  the  paddle^  and  it  is  safer  in  squally  weather 
than  a  wide  sail^  as  in  a  sudden  puff  a  long  boom  dips  into  the  water^ 
and  acts  as  a  paddle  backing  on  the  lee  side  to  prevent  the  canoe  luffing 
up^  while  the  water  holds  the  sail  aft  like  a  belayed  mainsheet^  and  keeps 
it  full  of  wind.  If  the  squall  lasts  a  minute^  the  canoe  is  almost  certain 
to  upset  under  these  conditions.  A  small  sacrifice  of  beauty  is  certainly 
repaid  by  the  safety  acquired  in  a  narrow  sail.'^  Of  course  Mr.  Tredwen 
must  mean  '' height  for  height/'  as  a  low  and  wide  sail  is  safer^  so  &r 
as  its  heeling  effects  go^  than  a  high  and  narrow  one^  the  areas  being 
equal. 

In  squally  weather  the  sail  would  be  of  course  reduced^  and  the  boom 
would  be  well  topped  clear  of  the  cconbers. 

The  spritsail  mizen  (Fig.  140)  is  fitted  with  a  brail^  running  from  the 
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boom  end  through  a  row  of  rings  ap  the  leech^  and  throngh  a  blodc  at 
the  sprit  head  (A),  then  down  the  sprit  through  a  double  block  at  the  foot 
of  the  mast  at  B^  and  then  (leaving  about  a  foot  or  so  of  slack  in  a  bight) 
it  passes  over  the  other  sheave  of  the  double  block  to  the  masthead,  and 
along  the  top  of  the  sail  through  rings  to  the  sprit  end,  where  it  is  made 
fast.  A  finger  being  put  into  the  bight  (D)  of  the  brail,  one  pull  furls 
the  whole  sail  (the  sheet  being  overhauled) ;  or,  by  pulling  one  line  only, 
the  sail  can  be  reefed  into  a  jib-header.  A  line  is  always  kept  fsst  to 
the  masthead  long  enough  to  wind  two  or  three  times  round  the  sail 


)Sheet 

SPRITSAIL  MIZEN 


Fro.  140. 


RACING    MAINSAIL.    ^i^iM  scah. 

Tia.  189. 

when  brailed  up,  and  this  being  &stened  to  the  cleat  on  the  mast  at  V 
the  sheet  can  be  untoggled  and  the  sail  stowed  away,  ready  to  be  re-se 
at  a  minute's  notice,  there  being  no  halyards,  tack,  &c.,  to  adjust.  Thi 
kind  of  sail  has  been  found  to  work  well  up  to  40  square  feet,  anc 
although  rather  unsightly,  it  is  handy  as  a  mainsail  in  a  Bob  Boy,  whei 
the  sail  is  set  low.  The  canoeist  can  look  under  his  boom,  by  a  pull  o 
the  brail,  to  see  what  is  under  his  lee.  The  sprit  is  run  through  a  ta| 
pocket  to  ensure  a  good  sit  of  the  sail  when  reefed  to  a  ]ib*header. 
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The  Pearl  is  fitted  witli  a  "roller  mizen,"  and  Mr.  Tredwen  mj» 
it  liaa  these  advantageB :  "  It  can  be  reefed  down  to  asij  size  required 
to  eatablish  a  proper  balance  of  effort  with  the  mainaail,  and  no  aail  can 
be  reefed  so  easily  and  rapidly,  for  there  are  no  halyards  Euid  tacks  to 
be  cast  off  or  hauled  in,  and  the  operation  can  be  performed  without  taking 
the  skipper's  eyes  off  his  oonree  ahead." 

This  sail  haa  two  booms ;  the  upper  one  is  round,  on  which  the  sail 
is  rolled;  the  lower  one  is  oval,  so  as  to  give  great  strength  in  the 
direction  required,  with  a  minimum  of  weight.  A  ferrule,  J  (Pig.  141), 
with  an  arm  brazed  on,  is  fitted  to  each  end  of  the  oval  boom, 
and  in  the  top  of  each  arm  is  a  hole,  in  which  the  spiles  or 
axle  pins  of  the  upper  boom  revolre.  Riveted  on  the  fermie 
at  J^  (Fig.  142)  at  the  fore  end  of  the  boom,  there  is  a  brass 
cheek  block,  through  which  the  cord  A  runs.  The  upper  boom  ^*  ^**- 
or  roller  is  of  equal  diameter  throughout  its  length.  Two  discs  of  brass 
(A  on  the  upper  boom),  Sin.  diameter,  are  brazed  to  a  ferrule  l^in.  long. 


and  make  a  reel,  which  is  driven  on  to  one  end  of  the  roller,  the  other 
end  being  lightly  ferruled ;  two  pins  are  screwed  into  these  ends  through 
the  holes  in  J,  and  the  roller  is  thus  hung  so  as  to  revolve  freely. 

In  cutting  the  sail,  the  angle  of  the  luff  and  foot  must  be  rather 
less  than  a  right  angle,  otherwise  the  sail  in  rolling  down  will  wind 
over  the  reel  and  get  jammed.  The  sail  is  bound  round  its  edges  with 
strong  thin  tape,  and  two  bags  or  pockets,  open  at  the  fore  end  but 
closed  at  the  leech,  are  stitched  across  the  sail,  to  take  bamboo*  battens 
about  fin.  or  lin.  diameter.  These  pockets  are  applied  as  in  the  cruising 
sail  already  described,  so  that  the  whole  thickness  of  the  battens  is  inter- 
posed between  the  sail  and  the  mast.  The  battens  are  of  "  South  Cane," 
greenisb-yellow  in  colour,  very  light  weight,  and  tapering  very  slightly. 
The  ends  of  these  canes  are  fermled  lightly  and  plugged  with  wood,  and 
&.e  after  end  is  neatly  rounded  off  to  prevent  it  cutting  a  hole  through 
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the  end  of  the  pockety  and  a  pin  projecting  three-quarters  of  f 
is  driven  into  the  fore  end  of  each.  A  small  ring  or  eye,  stiti 
the  lufF  of  the  sail  at  the  month  of  each  pocket,  hooks  over  each  < 
pins,  and  prevents  the  battens  from  slipping  ont  of  their  places 
sail  being  rolled  down  on  the  roller  as  &r  as  it  will  go,  and 
round  by  the  tyers  P  on  the  yard,  is  snugly  furled,  and  ready  to  be  i 


Fia.  143. 


The  mast  is  'first  fitted  with  halyard  blocks  at  its  head  amj 
and  a  double  topping  lift,  O  (Fig.  143).  The  sail  is  then  placed^ 
bight  of  the  topping-lift,  and  its  fore  end  is  supported  by  a 
the  mast  head,  made  fast  to  the  lower  boom  at  K ;  the  same 
tinned  down  to  an  eye  on  the  side  of  the  mast  just  above  d( 
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the  tack.  A  parrel  around  the  mast  is  fixed  to  the  yard  from  L  to  M^ 
and  a  similar  one  to  the  boom  from  E  to  N ;  and  a  blocks  S^  is  lashed  to 
the  boom  at  E.  Some  preparation  mast  now  be  made  for  the  halyard 
and  downhaul  on  deck.  A  screw  eye-bolt  must  be  fixed  in  the  deck  at 
B  *,  for  a  double  block  to  hook  on  to ;  or,  better  still,  a  brass  double  cheek 
block,  delineated  in  the  diagram  (Fig.  144),  is  slipped  into  a  couple  of 
catches,  C^  and  C*,  which  are  firmly  screwed  to  the  deck  at  B^  and  B* 
(Pig.  143).  Another  screw  eye-bolt  (E,  Pig.  144))  is  then  securely  fixed 
in  the  side  deck,  about  two  or  three  feet  forward  of  the  skipper's  seat,  to 
which  a  single  block  (I)  is  hooked.  A  line  (P)  is  made  fast  to  E,  and 
rove  through  the  brass  eye  of  a  very  powerful  indiarubber  doorspring  D, 
back  through  the  block  I,  and  then  to  a  cleat  within  easy  reach  of  the 
skipper's  hand.  A  single  block  (H)  is  then  seized  on  to  the  other  end  of 
the  spring,  and  everything  is  ready  for  the  running  gear.  The  line  A, 
which  is  halyard  and  downhaul  in  one  (a  piece  of  No.  1^  extra  super 
flax  sash  line),  is  made  fast  to  the  yard  near  M  (Pig.  143),  and  is  led 


Fio.  144. 

through  the  blocks  at  the  head  and  heel  of  the  mast,  around  one  sheave  of  B 
block,  through  the  block  H,  and  then  back  around  the  other  sheave  of 
B,  through  the  block  S,  along  the  boom,  and  through  the  cheek  block 
at  J^  up  to  the  reel  A.  The  line  is  then  cut  to  the  right  length,  and 
the  end  passed  through  a  hole  in  the  disc  which  forms  the  aft  side  of 
the  reel,  and  tied  in  a  knot. 

Por  hoisting  (having  toggled  on  the  sheet  and  oast  off  the  tyers  P), 
a  good  pull  on  the  line  P  is  given ;  the  line  is  then  fastened  to  the  cleat, 
which  sets  the  peak  of  the  sail  as  shown  by  the  dotted  diagonal  lines  in 
Pig.  143.  The  line  A  now  bears  the  same  relation  to  the  sail  aa  the 
cord  to  a  window  blind ;  pulling  one  side  of  the  bight  on  deck  hoists 
the  sail,  and  pulling  the  other  side  of  the  bight  lowers  it.  The  door- 
spring,  which  must  be  a  very  powerful  one,  is  necessary  to  keep  the 
tension  right,  for  the  bight  of  A  A  sometimes  lengthens  or  shortens  aa  the 
sail  is  hoisted  or  lowered.  When  the  sail  goes  up,  the  slack  of  the 
halyard  A  is  rolled  round  on  the  reel,  and  is  payed  out  again  aa  the  saO 
comes  down.    The  battens  can  remain  in  their  pockets,  when  the  sail  is 
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furled^  or  may  be  withdrawn  in  a  moment  after  unhooking   the  rings 
from  the  spiles  on  their  fore  ends. 

When  it  is  necessary  to  take  the  sail  off  the  boat  entirely,  it  is 
first  rolled  down  as  far  as  it  will  go,  the  peak  remaining  set  (as  shown 
by  the  dotted  outline  in  Fig.  143);  the  line  F  is  then  cast  off  from  its 
cleat^  and  the  yards  drop  on  to  the  boom  in  the  bight  of  the  topping 
Uft.  Tlic  sail  is  then  made  up  by  being  lashed  round  with  the  tyers  P, 
the  tackle  on  deck  is  unhooked  from  the  eye  E,  the  block  B  is  slid  out 
of  its  catches^  the  mast  unshipped^  sheet  untoggled,  and  eyerything  can 
be  stowed  below^  ready  to  be  reset  at  three  minutes'  notice. 

Mr.  Tredwen  says :  ''  All  this  rigging  may  appear  very  complicated  ; 
but  when  it  has  once  been  fitted  there  is  far  less  trouble  in  working  the 
sails  than  when  they  are  rigged  in  the  more  primitive  &shion.'' 

The  roller  mizen  is  suited  for  sails  of  from  30  to  40  square  feet.  The 
Pearl  and  Lurline  both  race  with  sails  of  this  Idnd^  6ft.  iu  the  luff  and  6ft. 
in  the  foot^  giving  an  area  of  about  thirty-six  square  feet  fully  set. 

A  spinnaker  ought  to  be  set  without  the  canoeist  leaving  his  seat, 
and  Mr.  Tredwen's  plan  to  achieve  this  is  as  follows  :  The  material  shoulc 
be  fine  in  texture^  so  as  to  hold  a  minimum  of  water,  dry  rapidly,  anc 
stow  away  in  a  small  compass  when  not  set.     The  Pearl's  cruising  spin 
naker  is   as  follows :  foot,   6ft. ;   hoist,   7ft.  by  9ft.  3in.     The  edges  ar 
bound  round  with  light  tape.     To  each  corner  is  attached  a  swivel  t 
prevent  any  twisting  of  the  sail^  and  the  halyard  and  tack  both  faste 
on  by   clip-hooks.      When   the   sail   is   not    set   the    spinnaker  halyar 
is  hooked  to  the  thimble  on  the  main  boom^  through  which  the  toppin 
lifts  lead^  and  the  other  end  is  led  through  an  eye-bolt  on  deck  with 
easy  reach  of  the  hand.      The  tack  leads  through  an  eye-bolt  in   ti 
deck^  about  a  foot  from  the  fore  side  of  the  mast^  and  both  ends  a 
made  fast  to  an  eye  in  the  side   deck  within  reach  of  the  hand.     T 
sail  when  stowed  away  is  rolled  up,  the  three  comers  outside  in  readinc 
for  the  halyard  and  tack  to  be  hooked  on.     The  spinnaker  boom  of  t 
Pearl  is  10ft.  long,  made  with  a  fishing-rod  joint  in  the  centre  for  cc 
venience  of  stowage.     The  outer  end  has  a  hook  (see  Fig.  145),  alm< 
a  complete  circle,  which  travels  out  along  the  sheet  to  the  comer  of  1 
sail  as  the  sheet  is  hauled  taut.     The  inner  end  of  the  boom  is  fiti 
with  a  brass  boathook  head,  which  hooks  on  to  a  loop  of  cord  splic 
to  an  eye  on  the  lee-half  deck.    If  the  mainsail  gybes  on  to  the  spinnab 
the  inner  end  of  the  boom  is  unhooked  from'  this  loop,   the  sheet 
allowed  to  slip  clear  of  the  hook  in  the  outer  end,  and  is  passed  aroi 
the  mast  by  means  of  the  boathook^  and  hauled  in  on  the  other  si 
The  sheet  is  then  again  slipped  into  the  hook  on  the  boom  end,  wl 
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is  mn  forward  till  it  reaches  the  comer  of  the  sail.  The  boathook  end 
is  then  looped  down  to  the  deck^  and  the  sheet  hauled  aft  till  the  sail 
is  set  to  the  best  advantage. 

When  the  wind  hauls  more  abeam^  the  spinnaker  can  be  made  to  sit 
well  by  means  of  a  guy  made  fast  to  the  boom^  and  led  through  an  eye  on 


OcCber  A    Iniver  £rtd^ 
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the  weather  gunwale  to  a  cleat  aft  and,  being  bowsed  down  taut,  prevents 
the  boom  from  lifting. 

In  the  Pearl,  when  before  the  wind,  the  spinnaker  is  always  pulled 
up  and  hauled  down  on  the  starboard  side,  and  there  is  no  difficulty  in 
booming  it  out  on  either  side  as  the  mainsail  is  gybed.  This  sail  ii 
indispensable  in  racing. 


CLYDE  CRUISING  CANOES. 

Prior  to  the  establishment  of  the  Clyde  Canoe  Club  in  1874,  there 
was  no  settled  class  of  canoe  on  the  northern  waters,  and  Rob  Roys  were 
the  only  craft  in  which  any  cruising  was  done.  In  1874  the  Rambler 
was  built  from  the  drawings  in  Mr.  Baden  Powell's  ^^  Canoe  Travelling,'' 
and  Mopoon  and  Bothnia  succeeded ;  and  the  Lark  (now  Wren)  which  is 
accepted  as  the  Clyde  canoe.  Unlike  the  Rob  Roy  or  Nautilus,  she  might 
be  called  a  cross  between  a  birchbark  and  kaiak,  and,  as  will  be  seen  from 
the  drawing  (Plate  XLY.),  she  is  built  with  very  hollow  lines,  and 
the  ends,  perhaps,  are  too  fine  to  accord  with  an  English  canoeist's 
idea  of  a  cruising  canoe,  and  are,  indeed,  finer  than  the  ends  of  many 
Clyde  canoes. 

One  of  the  most  important  things  in  the  build  of  a  canoe  is  to  have 
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her  built  so  as  to  keep  the  inside  as  dry  as  possible.  For  that  purpose 
the  idea  of  building  canoes  with  sheer  was  adopted  first  in  the  Nautilus. 
The  Clyde  canoes  have  a  similar  sheer^  which  commences  from  the  bow, 
and  rises  in  a  gentle  curve  to  the  requisite  height  necessary  to  keep  her 
nose  out  of  the  waves,  and,  with  the  assistance  of  a  slight  flam,  the 
advancing  waves  are  gently  thrown  aside,  when  otherwise  they  might  have 
been  on  deck. 

The  principal  dimensions  of  the  Wren  are :  Length  over  all,  14ft.  6in. ; 
beam,  2ft.  S^in. ;  depth,  lOin.,  measured  from  under  side  of  garboards  to 
top  of  sheer  strake  amidships.  The  planking  (five  planks  on  each  side, 
top  strake  being  teak),  is  white  pine,  ^in.  thick,  clincher-built.  The 
deck  is,  by  preference,  mahogany,  ^in.  thick,  and  is  put  on  in  four  pieces, 
fastened  with  brass  screw  nails  to  strong  deck  beams,  and  carlines  running 
fore  and  aft  on  port  and  starboard  side  of  canoe.  By  doing  so,  one 
portion  of  the  deck  can  be  lifted  for  internal  repairs  without  disturbing 
the  rest  of  the  deck  work.  Bow  and  stem  posts  are  of  mahogany,  and 
keel  of  American  elm;  watertight  bulkheads  forward  and  aft,  with  one 
sliding  bulkhead  at  aft  end  of  well.  The  mainmast  is  stepped  2ft.  Gin. 
from  perpendicular  of  bow,  and  mizen  3ft.  6in.  from  perpendicular  of  stem. 

The  greatest  beam  is  parallel  for  18in.  at  centre  of  canoe,  and  the 
after  end  of  the  well  is  20in.  aft  of  centre  of  canoe. 

At  aft  end  of  well,  behind  sliding  bulkhead,  there  is  a  hinged  hatch 
giving  access  when  afloat  to  a  commodious  locker;  and  on  aft  watertight 
compartment  there  is  a  small  hatch,  usually  made  from  7in.  to  Sin.  square, 
giving  access  to  locker,  where  lamps  and  other  such  like  articles  can  be 
stowed  when  afloat.  From  the  foot  steering  gear  to  the  mainmast  step 
there  is  also  good  stowage  room  for  tent,  meat  tins,  bread  box,  and 
whatever  else  of  that  description  may  be  required. 

By  keeping  the  mainmast  well  forward  the  canoe  is  supposed  to  lie 
better  to  the  wind  than  if  it  were,  say,  1ft.  or  18in.  further  aft.  With  a 
keel  of  Ifin.  in  depth,  she  goes  well  to  windward,  and,  having  2in.  camber 
fore  and  aft,  can  be  put  about  like  a  boat  without  using  the  paddle. 

The  masts  are  stepped  into  square  sheet-brass  sockets  from  9in.  to 
lOin.  in  depth,  l^in.  square  at  the  deck,  and  tapering  to  lin.  square 
at  the  bottom.  These  sockets  are  watertight,  so  no  danger  arises  from 
their  being  full  of  water.  Watertight  bulkheads  are  made  a  close  and 
tight  fit  to  their  respective  sections,  and  are  bedded  down  with  red  or 
white  lead.  They  are  cut  out  of  half -inch  pine;  if  made  much  thinner, 
they  are  liable  to  get  stove  in  when  spars  are  stowed  below,  or  when 
haggage  is  too  energetically  shoved  fore  and  aft.  The  sliding  bulkhead 
is  the  width  of  the  well,  and  made  to  slide  into  a  tapered  groove,  and^ 
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like  the  other  bulkheads^  is  made  of  half -inch  wood,  but  by  preference 
mahogany.  The  ribs  (which  are  fin.  by  ^in.)  and  timbers  are  pitched  Sin. 
apart,  and,  with  the  exception  of  those  within  the  well,  are  made  of 
American  elm  steamed  and  bent  to  position.  The  ^^well^'  timbers  and 
knees  are  of  good  oak  bends,  and  cut  to  fit  the  cross  sections.  If  cut 
from  natural  bends  they  will  be  all  the  stronger.  The  coaming  round 
the  well  is  made  of  ^in.  elm.  This  wood  is  by  far  the  best  where  the  front 
part  of  the  well  is  curved,  otherwise  oak,  mahogany,  or  cedar  have  been 
used.  On  one  side  of  the  well,  under  the  deck,  is  a  chart  locker  about 
2ft.  long,  and  occupying  the  full  width  from  the  coaming  to  the  g^wale. 
The  formation  of  this  locker  tends  to  strengthen  the  well  amidships,  as 
it  is  impracticable  to  have  short  beams  joined  to  a  carline.  On  the  other 
side  (starboard)  is  fitted  a  slight  shelf  or  open  locker,  likewise  giving  extra 
strength  to  the  deck.  This  is  useful  to  hold  pipe^  handkerchief,  and  other 
light  and  often-needed  articles. 

REFEEBNCBS  TO  PLATE  XLV.,  "WEEN"  CANOE. 


Fia.  I. — Shbsb  Plui. 

M  M,  mainmast. 

M,  miiexunast. 

H  H',  hatohes. 

W  T  B,  water-tight  bulkheads. 

S  B,  sliding  bnlkheads. 

S  O,  steering  gear. 


Fia.  n.— Sbction  at  £.  to  C. 

T,  timbers  in  well. 
H,  top  of  hatoh, 
S  to  B,  sliding  bnlkbead. 
S  G,  stretoher  and  foot   steering  gear 
combined. 


Fia.  HL^DsoK  Plan. 


H  H',  hatches. 

W  T  B,  water-tight  bnlkheads. 

S  B,  sliding  bnlkhead. 


B  B  B,  ribs. 

T  T  T,  timbers  in  welL 


Fio.  nn.—BoDT  Plan.                      |                    Fig.  V.— Buddib  Plan. 

Prinoipal  Ddonsions. 

ft  in. 

Length  over  all 14    6 

Beam  2    5i 

Depth,  centre  of  well  deck  to  garboards 0  10 

Sheer  fore  from  gonwale  at  amidships   0    8 

Centre  of  mainmast  to  perpendicular  of  stem   2    6 

Centre  of  mixenmast  to  perpendicular  of  stem 8    6 

Aft  end  of  well  from  centre  of  canoe 1    8 

Length  of  canoe  well    8    ^ 

Width  of  weU  aft  2    1 

Diameter  of  circle  of  well  at  fore-end 0    9| 

Width  of  hatch  at  affar-end  of  weU    1  10 

Width  at  affar-end  of  hatch 0  11 

Height  above  deck  of  hatch 0    1| 

Width  of  hatch  on  after^locker   0    7 

Length  of  hatch  on  after-locker 0    7 

Hei^t  of  well  ooanings  0    H 
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Clyde  Canoe  Fittings. 

The  diagrams  in  Plate  XLV.  to  a  great  extent  explain  themselves. 
Fig.  146  shows  details  of  the  rudder  arrangement,  half  full  size. 
The  rudder  mountings  are  all  brass.      The  rod  C  is  Jin.  diameter, 
and  is  shaped  to  the  curve  of  the  stem,  and  is  made  fast  to  the  stem- 
post  by  means  of  the  flat  and  tapered  pin 
A  and  the  clamp  B. 

Two  clips  similar  to  D  are  fastened 
on  the  rudder  top  and  bottom.  These 
clips  have  a  fin.  hole  bored  in  them, 
and  a  slot  cut  out  to  clear  the  flat  pin 
A  when  the  rudder  is  being  shipped.  The 
pin  A  is  ^in.  full  thick,  and  when  shipped 
the  clamp  B  keeps  the  rudder  in  the  posi- 
tion required.  This  is  the  simplest  and 
neatest  way  in  which  rudders  can  be  fitted 
on  curved  stemposts. 

Figs.   147   and    148    show   two   very 

common   methods  of   rudder  connections. 

In  Fig.  147,  A  is  a  brass  rod,  which  is 

dropped  through  the  brass  eyes  B  B,  the  eyes  on   the   rudder  being 

at  a  shorter  distance  apart  than  those  on  the  stempost,  so  as  to  prevent 

the  rudder  being  lifted  out  of  position  by  the  waves. 

Fig.  148  shows  the  common  pintle  arrangement. 

Fig.  149  shows  the  Wren's  stem  squared.      The  false  stempost  is 
shown  by  A,  made  fast   to  the   stem   by  means  of  square  pintles   in 


^All  Size 
Fig.  146. 


PlO.  147. 


Fio.  148. 


s^uar^M/  ^  lee 


Fig.  U1». 


square  sockets  at  B  B.     The  rudder  can  then  be  fastened  to  A,  either 
according  to  Figs.  147  or  148.      C  and  D  are  guards  of  sheet  brass. 
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placed  so  as  to  keep  weeds  from  catching  and  entangling  the  radder 
or  false  stempost. 

The  radder  is  worked  by  the  foot  steering  gear^  copper  wire^  brass 
wire  cord^  and  brass  chain  having  been  tried  in  succession.  At  present 
brass  chain  is  in  use  between  the  radder  and  foot  yoke.  It  answers 
well^  never  kinks^  and  takes  up  little  room  when  gathered  up.  The  chain 
leads  to  the  foot  yoke  under  the  deck^  so  as  not  to  hamper  the  deck 
with  extra  gear  lying  exposed  and  in  the  way  of  often-used  ropes. 

The  hatch  or  well  covering  was  originally  of  wood,  similar  to  those 
still  in  use  on  the  Clyde.  It  was  not  fastened  in  any  way  to  the  well 
coaming,  but  had  simply  a  counter  coaming  of  elm,  fitting  over  well 
coaming.  This  hatch  is  made  in  two  pieces,  which  are  joined  by  leather 
hinges,  so  that  the  whole  well  need  not  be  covered  in.  If  wanted,  the 
whole  hatch  could  be  removed  and  placed  either  forward  of  the  well  on 
deck,  or  on  top  of  locker  aft.  At  present  the  hatch  or  apron  in  use  is 
that  used  by  the  Mersey  Canoe  Club,  and  similar  to  that  described  on 
page  422.  It  is  of  waterproof  cloth.  This  cloth  is  fastened  to  battens, 
in  length  equal  to  length  of  well;  and  to  keep  the  battens  in  position 
a  strip  of  mahogany  is  nailed  to  the  deck  along  both  sides  of  the  well, 
and  the  battens  are  jammed  between  these  strips  and  the  coaming.  At 
the  fore  end  of  the  well  is  an  indiarubber  cord  fin.  to  ^in.  thick,  which 
keeps  the  front  portion  of  the  apron  close  to  the  coaming  at  deck. 

Cltdb  Gakoe  Paddle. 

For  the  propulsion  and  guidance  of  canoes  the  use  of  the  paddle  was, 
and  is,  the  primary  method.  The  paddle  is  8ft.  long,  and  is  of  the  kind 
known  on  the  Clyde  as  the  "  split  paddle,^'  in  consequence  of  it  being  split 
or  divided  into  two  lengths  at  its  centre.  The  advantage  gained  by  one  blade 
being  feathered  is  that,  in  paddling  against  a  head  wind,  one  blade  cuts 
the  wind  while  the  other  does  the  work.  A  slight  movement  of  the  wrist 
is  all  that  is  necessary  to  perform  the  feathering  operation ;  it  does  not 
tire  the  arm,  and,  when  once  acquired,  is  easily  kept  up  all  day.  The 
paddle  shaft  is  Ifin.  in  diameter,  and  the  blades  are  15in.  long  by  8in. 
wide ;  an  indiarubber  ring  close  to  each  blade  serves  to  keep  off  trickling 
water. 

CLTDB  CANOE  SAILS. 

With  the  improvement  in  canoe  design,  sails  for  canoes  have  improved 
very  much  lately;  their  use  at  first  being  auxiliary  to  the  paddle,  it  is 
only  within  a  few  years  that  much  attention  has  been  paid  to  their  utility 
for  eruising  and  racing  purposes,  and  consequently  beating  to  windward. 
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On  the  Clyde  tbe  art  of  sails  and  their  gear  has  not  reachi 
perfection  and  complication  as  used  by  Nautilus  and  Pearl,  bat  ia,  ii 
of  the  simplest  description  possible. 

Plate  XLVI.  gives  a  view  of  the  Wren's  sail  plan,  to  the 
of  )in.  =:  1ft.,  and  in  design  of  rig  is  simple  and  eaedly  handled, 
masts,  main  and  mizen,  are  good  strong  yellow  pine  sticks, 
diameter  at  deck,  square  in  the  step,  and  tapering  to  lin.  sqoj 
the  foot ;  diameter  at  masthead,  )in. ;  height  above  deck,  8ft.  foi 
mast  and  5ft.  for  mizen.  The  mizen  mast  is  thus  stouter  in  proj 
to   length   than   the   main,  and   the   advantage   gained 


masts  alike  at  the  step  is  evident,  when  the  mizen  mast  and  ai 
be  set  forward  instead  of  the  main  in  almost  any  weather.  Tt 
sail  (main  and  mizen)  there  are  the  following  ropes — halyard,  tab 
sheet ;  and,  as  both  sails  are  rigged  alike,  the  sketches  Figs.  150  ai 
may  do  for  each. 

In  Fig.  150,  K  is  the  halyard  block  at  deck;  J,  tack  block; 
of  mast ;  M,  mast ;  J),  deck ;  E,  eyebolt  through  which  tack  is  j 
to  its  cleat ;  H,  halyard ;  B  S,  brass  socket  for  mast,  made  waU| 
Beam,  aa  extra  strong  beam  athwartahip  at  each  mast, 
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deck.    The  tack  block  is  made  fast  rooud  the  foot  of  the  mast,  close  to 

the  top  of  brass  step  socket,  and  the  halyard  block  fastening  is  passed 

throQgh  a  hole  in  the  deck  and  beam  on  the  fore  starboard  side  of 

the  mast,  then  the  two  ends 

of  the  lashing  are  tied  under 

the    beam    round    the    mast 

step. 

In  Fig.  151  is  shown  the 
masthead  gear,  where  B  repre- 
sents the  brails,  C,  the  tra- 
veller,  with  hook,  on  which 
the  strop  E  is  hung  with 
ronning  eye  round  the  yard ; 
T,  halyard  block;  H,  hal- 
yard; M,  mast.  Brails  are 
seldom  nsed  on  the  Clyde 
canoes,  the  folds  of  the  sail 
being  usually  gathered  in  as 
eail  is  lowered.  Also  few 
canoes  are  fitted  with  a 
downhaul,  which,  although 
not  on  the  Wren,  is  of  the 
greatest  benefit  when  the 
saO  requires  to  be  lowered 
suddenly  in  heavy  winds. 
The  ropes  are  of  woven 
linen.  Woven  cord  is  very 
niitable,  as  it  does  not  un- 
ravel, although  some  never 
use  it,  as  it  cannot  be 
Bphced.  For  a  mainsail  sheet 
a  good  length  of  lin.  Manilla 
rope  ia  very  suitable,  as  it 
is  not  so  thin  as  to  cut  the 
hands  when  holding  it  in 
in  a  strong  breeze.  The 
mJEen  sheet  is  rove  through 
a  block  at  the  stem,  thence  along  the  deck  to  its  cleat  close  to  the 
well.  Paget's  patent  iwcking  cleats  are  by  far  the  best,  as  one  hitch 
holds  anything.  Sails  are  made  of  stout  hnen  material,  in  cloths  from 
lOin.  to  12in.  wide,  and  il  made  by  a  sail  maker  all  the  better. 


Sat/e  J'-/J^. 


At 
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each  comer  are  strengthening  gores^  of  the  game  material  as  the  sail. 
The  leech  is  as  usual  the  selvage^  and  the  head^  foot^  and  luff  are  corded^ 
instead  of  beings  as  some  sails  are^  bound  with  tape. 

It  must  be  remarked  that  centre-boards  are  but  little  nsed  on  the 
Clyde;  porhnps  the  reasim  is  that  their  increased  weight  makes  hauling 
canoes  al)ovc  high  water  mark  when  cruising  and  camping  a  nuisance. 

For  cruising^  the  Wren  has  a  special  mainsail  of  25  sq.  ft.^  and 
the  mizen  is  left  at  home. 

When  being  raced^  little  or  no  ballast  is  carried  in  the  Wren^  except 
about  101b.  of  lead^  placed  well  aft;  and  as  the  well  is  extra  wide  at 
its  after  end^  the  canoeist  is  enabled  to  sit  well  to  windward. 

CLYDE   CANOE  CRUISING. 

For  clothes,  the  canoeist  may  be  advised  to  take  an  every-day  suit 
fur  wearing  ashore,  as  well  as  his  usual  knickerbockers,  stockings,  shoes, 
jersey,  and  cap  for  wearing  afloat.  For  provisions,  should  the  cruise 
be  intended  to  extend  over  a  couple  of  weeks,  in  localities  where  shops 
are  never  heard  of,  an  extra  supply  of  everything  should  be  taken,  but 
not  so  much  as  to  have  a  superfluity  of  any  one  thing.  Tea,  coffee,  or 
cocoa,  according  to  choice,  can  be  taken;  preserved  milk,  bread,  butter, 
tins  of  meat,  soup,  and  fruit  ;  matches  should  be  kept  in  an  empty 
pickle  bottle;  corkscrew,  and  many  other  little  articles  which  suggest 
themselves  to  the  requirements  of  the  would-be  vayageur;  but  it  is  a 
well-known  fact  that  the  oftener  one  goes  cruising,  the  fewer  unneces- 
saries  are  taken. 

Sleeping  costume  is  perhaps  the  most  variable  of  all  costumes,  and 
the  novice  to  a  great  extent  has  to  please  himself.  Some  put  on  a 
complete  suit  of  clothes,  roll  a  thick  muffler  round  the  throat,  and  put 
on  a  double  supply  of  stockings.  Others,  again,  envelope  themselves  in 
a  Highland  cloak,  having  on  a  spare  boating  suit;  others,  who  carry 
railway  rugs,  Scotch  plaids,  or  the  common  household  blanket,  don  a 
nightshirt ;  while  some  sleep  in  sacks,  with  only  their  heads  visible. 

In  almost  every  instance,  each  member  while  afloat  is  seated  on  a 
cushion  about  2in.  thick,  20in.  wide,  and  from  2ft.  Gin.  to  3ft.  long. 
These  cushions  are  covered  with  American  cloth  (waterproof)  and  stuffed 
with  hair,  and  in  the  evening,  when  the  tent  is  pitched,  make  admirable 
couches  for  repose. 

The  Clyde  Tent. 

Some  canoeists  who  indulge  in  river  cruising  prefer  to  sleep  on 
board  their  craft,  sometimes  afloat^  and  sometimes  on  shore.    Truly  the 
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simplest  style  of  camping  out  alone  is  sleeping  in  the  canoe.  Sleeping 
on  board,  afloat  or  on  shore,  is,  however,  a  thankless  job,  and  there 
is  not  the  comfort  or  satisfaction  that  arises  from  the  use  of  a  tent. 
The  canoe  is,  for  sea  cruising,  too  unstable  for  such  use  afloat,  and 
is  seldom  designed  for  such  use  ashore,  although  it  may  have  the 
recommendation  that  dryness  of  couch  is  thereby  obtainable.  For  general 
comfort  and  satisfaction,  a  tent  is  truly  the  sine  qua  non  for  sleeping  in, 
and  there  can  always  be  found  a  plot  of  ground  beside  a  running  stream 
where  the  canvas  walls  can  be  erected. 

A  tent  must  have  many  qualities;  it  must  be  light  to  carry,  simple 
in  its  erection,  free  from  draughts,  strong  enough  to  stand  up  in  a  gale 
of  wind,  and,  above  all,  perfectly  watertight.  The  members  of  the  Clyde 
Canoe  Club  claim  that  the  Clyde  tent  combines  these  quahfications,  and 
no  true  canoeist  who  has  once  slept  in  a  Clyde  tent  cares  to  try  any 
other  design.  Its  most  essential  item  is  dryness  internally,  in  the  heaviest 
rainfall.  One  great  feature  is  the  simplicity  of  its  construction,  in  that 
the  floor,  walls,  and  roof  are  in  one  length  of  cloth,  sewn  together  at 
the  floor  edge. 

The  tent  shown  in  the  drawing  is  made  suitable  for  the  accommodation 
of  two  canoeists. 

Fig.  152  is  a  drawing  of  the  floor  or  ground  sheet,  walls,  and  roof, 
extended  or  unrolled  before  setting  up. 

Fig.  153  is  a  view  in  elevation  of  one  side  of  tent. 

Fig.  154  is  a  view  in  elevation  of  the  back  of  tent. 

Fig.  155  is  a  view  in  elevation  of  tent  door,  shown  closed. 

Fig.  156  is  a  detail  from  Figs.  153  and  154. 

Fig.  157  enlarged  view  of  A  galvanised  tent  pin  in  Fig.  153. 

Fig.  158  an  enlarged  view  of  R,  Fig.  153. 

Fig.  159  is  a  detail  of  tent  pole. 

Fig.  160,  canoe  lamp. 

These  illustrations  will  now  be  considered  in  detail,  so  that  the 
construction  may  be  better  understood. 

The  comer  letters  in  each  view  of  tent  are  all  intended  to  correspond 
with  each  other. 

In  Fig.  152  B  to  F,  or  the  rectangular  piece  B  F  M  Z,  is  the  floor 
of  ground  sheet;  EFLMandLCBP,  walls;  LEDK,  andDKCL 
the  roof,  K  to  D  being  the  ridge ;  V  is  a  ventilator.  The  strip  marked  S 
is  for  hemming  or  counter-hemming  the  back  and  front  ends  of  tent  to 
floor,  walls,  and  roof. 

In  Fig.  153  D  K  is  the  ridge;  D  E  L  K,  one  side  of  roof;  E  F  N  L, 
wall ;  F  N,  edge  of  ground  sheet ;   0,  ridge  pole  (horizontal) ;   Gt,  tent 


478 


Yacht  and  Boat  Sailing. 


pole  (|x?q)eii(liciilar)  and  back  of  tent,  placed  dose  to  the  tent ;  H,  tent  pole 

at  door,  AometimoH  12in.  or  18in.  from  front  of  tent,  to  allow  free  ingress  or 

egress  to  tout ;  V,  ventilator ;  R  R  R,  guy  rings ;  8  8  8  8  and  A,  tent  pins. 

Fig.  151,  D,  ridge;  C  D  and  D  E,  roof;  C  B  and  B  P,  walls;  B  P, 


Fia.  152. 


Fio.  153. 


Fia.  154. 
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ground  sheet;   I,  guy  ropes;  P,  tent  pins;    V,  ventilator  shown  open-* 
when  required  to  be  shut,  a  cord  leading  to  the  inside  closes  it. 

Fig.  155,  D,  ridge;  C  D  and  D  E,  roof;  C  B  and  E  P,  walls;  B  P, 
floor;  D  G,  door  shown  shut,  with  eyelets  for  lacing  same;  when  open, 
a  space  equal  to  a  triangle  B  D  P  is  formed  by  tying  the  two  comers 
G  to  the  angles  C  and  E. 


Fig.  156. 


Pig.  156  shows  the  comer  tent  pin  A  in  Pig.  153,  or  any  other  tent 
pin  full  size. 

Pig.  157  shows  tent  pin  to  scale  of  Sin.  =  1ft. 

Fig.  159,  0,  ridge  pole;  G  H,  front  and  back  tent  poles;  A  and  B^ 
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iron  or  brass  pins,  B  being  thrust  into  the  ground  to  steady  the  pole, 
while  A  on  each  pole  keeps  the  ridge  pole  O  steady. 


o 
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Fig.  158  is  an  enlarged  view  of  B  in  Fig.  153^  showing  the  ring  B, 
to  whioh  stout  woven  cord  g^y  ropes,  like  I  in  Fig.  154  are  fastened. 


Fio.  160. 


Fig.  160  shows  a  copper  lamp,  which  is  hung  up  to  the  ridge  pole 
ixudde  the  tent  at  night.      The  glass  globe  is  of  thick  glass,  and  is 
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protected  by  two  cross  copper  wires.  The  lamp  divides  in  the  centre, 
thereby  enabling  the  oil  receiver  and  lamp  proper  Z  to  be  removed  for 
cleaning  or  renewing  oil  or  wick.  Y  Y  Y  Y  are  rings  through  which 
a  rope  is  rove  to  steady  the  lamp  while  at  the  masthead  when  paddling 
at  night  after  dark. 

In  the  construction,  having  cut  out  in  one  length  sufficient  cloth  to 
make  the  floor,  walls,  and  roof,  and  sewn  the  edges  Z  B  and  P  B  (Fig.  152) 
together,  the  back  end.  Fig.  154,  can  now  be  sewn  in,  as  also  can  the 
door  end.  Fig.  155,  care  being  taken  that  the  comers  B  F  B  D  and  C 
take  their  right  places.  The  door  is  sewn  along  all  its  outside  edges, 
except  from  B  to  F,  and,  after  being  laced,  is  kept  close  down  by  means 
of  the  lacing  cord  being  made  fast  to  the  tent  pin  at  G. 

Figs.  153  and  154  show  outside  finished  dimensions,  and  the  dotted 
lines  correspond  to  the  strip  S  in  Fig.  152,  which,  being  a  double  seam, 
gives  extra  strength.  Along  all  the  edges,  such  as  F  M,  B  L,  C  L,  B  P 
in  Fig.  152,  and  B  C  D  B  F  in  Figs.  154  and  155,  there  is  a  stout  cord 
sewn,  and  on  each  edge  F  M,  B  L,  C  L,  and  B  P,  and  B  F  front  and  back, 
and  at  suitable  intervals,  there  are  brass  rings  sewn;  those  along  the 
ground  lines,  to  receive  the  tent  pins  to  hold  ground  sheet  down ; 
and  along  B  L  and  C  L,  are  similar  rings  as  B  in  Fig.  153  and  R  in 
Fig.  158,  to  which  guy  ropes  are  attached,  and  at  the  ground  end  of 
guy  rope  is  a  loop  in  which  is  clipped  round  the  tent  pin  when  same 
is  being  driven  home. 

Those  who  object  to  the  use  of  iron  tent  pins  possibly  do  so  because 
they  have  always  used  wooden  ones.  The  Clyde  tent  pin  is  of  ^in. 
galvanised  iron,  lOin.  long,  with  a  ring  at  top  end  (A  in  Figs.  156  and 
157)  large  enough  to  admit  the  finger,  thus  enabling  them  to  be  easily 
withdrawn  from  the  ground  and  fastened  together  in  a  bundle. 

The  inserting  of  a  wooden  peg  necessitates  the  use  of  a  mallet  or 
any  stone  lying  about  handy;  their  wear  and  tear  necessitates  frequent 
renewal,  and  their  insertion  is  difficult  in  stony  ground.  The  use  of 
iron  obviates  all  difficulties  of  these  kinds.  The  tent  poles  G  and  H 
are  each  in  one  length,  according  to  height  of  tent  at  ridge  pole.  They 
are  of  l^in.  yellow  pine.  The  ridge  pole  varies  in  length  according  to 
length  of  tent.  It  is  likewise  of  l^in.  pine,  and  is  jointed  like  a  fiahing 
rod  at  its  centre,  so  as  to  be  handily  stowed  below.  This  joint  is  made 
of  a  strong  brass  tube  lOin.  long,  one  half  of  the  ridge  pole  being 
inserted  for  five  inches,  and  fastened  to  the  brass  tube  by  a  couple  of 
screws,  while  the  other  half  of  the  pole  fits  exactly  into  the  remaining 
five  inches. 

To  erect  the  tent^  stretch  the  ground  sheet  flat  on  the  ground  and 


The  Clyde  Tent.  481 


fasten  it  close  down  by  means  of  the  pins,  and  let  them  he  angled  inwards, 
as  in  Fig.  154.  The  roof  and  walls  will  now  be  lying  in  a  heap.  Next 
pass  the  ridge  pole  through  the  hole  specially  prepared  for  it  at  D  in 
Figs.  154  and  155,  then  insert  tent-pole  pins  through  the  holes  at  each 
end  of  ridge  pole,  and  keep  back  end  pole  close  to  the  end  of  tent, 
leaving  front  pole  12in.  or  18in.  clear  from  the  door  (see  Fig.  153).  Then 
commence  at  either  end,  and  stretch  guy  ropes,  and  press  pins  closely 
down  to  the  ground,  the  pins  being  angled  inwards.  If  properly  set 
and  strained,  the  roof  and  wall  will  sit  as  flat  as  a  board.  The  material 
used  is  either  bleached  or  unbleached  calico,  and,  to  render  it  waterproof, 
it  should  be  coated  over,  when  erected,  with  two  coats  of  boiled  oil  and 
terebin  (extract  of  turpentine  tree),  one  gill  of  the  latter  to  two  quarts  of 
the  former  being  a  good  proportion  of  mixture.  The  tent  as  shown  by 
drawings  was  actually  designed  to  accommodate  two  canoeists,  and  is  of  the 
smallest  suitable  size  which  it  is  advisable  to  make.  Similar  though  larger 
ones  are  in  use,  in  which  four  can  sleep  comfortably,  with  baggage  inside. 

One  very  good  and  general  plan  is,  when  several  canoeists  are  camping 
together,  to  carry  a  small  tent,  like  ihe  one  described,  specially  for  holding 
baggage,  and  to  be  used  as  the  kitchen  of  the  camp. 

Novices  in  camping  have  often  great  difficulty  in  selecting  a  suitable 
and  simple  cuisine.  The  best  known  is  the  Russian  lamp,  or  Bob  Boy 
cuisine.  In  the  north  it  is  accredited  with  the  euphonious  name  of  the 
''  Devil,''  on  account  of  the  roaring  propensities  of  the  blast  when  burning. 
The  Clyde  Canoe  Club  have  no  speciality  in  cuisines.*  One  simple  arrange- 
ment is  to  have  a  copper  pot  with  frying-pan  lid,  which  can  hold  inside 
it  a  five-wick  lamp,  handle,  and  legs  for  pot  to  stand  on.  For  cooking 
purposes  it  is  seldom  used,  except  in  wet  weather,  as  there  is  always 
sufficient  dry  drift  wood  to  be  found  along  the  shores  above  high-water 
mark  to  make  a  fire  large  enough  to  cook  for  the  camp.  A  half-gallon 
tin  of  methylated  spirit  is  carried;  and  as  such  a  commodity  is  seldom 
procurable  among  the  western  isles,  it  is  used  as  Uttle  as  possible.  The 
tent,  with  poles  and  pins,  weighs  about  181b.;  it  can  be  erected  in  three 
minutes,  by  two  canoeists,  and,  for  a  cost  complete  of  2{.  2«.,  is  within 
reach  of  all  canoeists  who  care  to  order  it  from  any  sailmaker,  or  cheaper 
still  if  they  make  it  themselves. 

Some  tents  are  made  with  roof  sloping  down  to  where  the  ground 
sheeting  should  be,  and  have  no  walls,  no  floor  beyond  a  separate  water- 
proof ground  sheet.  These  tents  are  never  dry,  and,  not  being  waterproofed, 
they  secrete  the  rain,  and  are  thus  objectionable  companions  when  packing 
up  in  a  hurry  in  the  morning.     The  rain  possibly  does  not  penetrate  as 

*  lUng  and  Brown,  98,  Wigmorv-streei,  keep  moit  excellent  cooking  ttoree. 

I  I 
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it  falls,  but  when  toucliing  the  inside  it  at  once  trickles  on  the  hand. 
The  majority  of  special  canoes  are  designed  to  suit  the  waters  they 
are  intended  to  be  used  on,  but  the  same  can  never  be  said  of  tents, 
which  are  suitable  anywhere. 


MERSEY  SAILING  CANOES. 

A  class  of  boat  is  rapidly  getting  into  favour  on  the  Mersey,  which, 
in  some  respects,  is  better  adapted  for  the  combined  recreation  of  ''paddling 
and  saihng  *'  in  the  open  sea  than  are  any  of  the  canoes  hitherto  described. 
We  are  indebted  to  Mr.  C.  Arthur  Inman  for  a  description  and  drawing 
of  the  Mersey  craft  (Plate  XL VII.) ;  and  it  would  be  strange  indeed  if 
that  home  of  ''  canvas-backs  '*  did  not  turn  out  something  specially 
serviceable  in  the  way  of  boats.  Although  these  Mersey  saihng  boats  are 
termed  ''  canoes  '*  and  ''  canoe  yawls,*'  it  is  quite  plain  that  they  are  as 
much  ''saihng  boats'*  as  the  Surbiton  gigs  are.  It  is  true  that  they 
have  grown  out  of  the  Rob  Roy  canoe;  but  a  vessel  17ft.  long,  4ft.  6in. 
broad,  and  2ft.  deep,  that  carries  "passengers,''  Icwt.  of  ballast,  has  a 
large  sail  area,  and  is,  moreover,  rowed  and  not  "paddled,"  is  better 
described  by  the  word  "  boat "  than  "  canoe." 

The  boats  are  usually  of  one  length,  17ft.;  and  a  breadth  of  4ft.  6in. 
is  found  to  answer  well.  The  depth  from  gunwale  to  under  side  of  keel 
is  2ft.,  and  the  keel  is  4in,  deep.  They  are  decked  all  over,  excepting 
the  well,  which  has  l^in.  coaming  all  round,  and  is  usually  of  the  form 
shown  in  the  drawing.  The  well  is  carried  so  far  forward  to  enable  the 
crew  to  reach  the  mast,  or  anything  forward  of  it,  without  getting  on 
the  deck.  The  canoes  are  clench  built,  of  white  or  yellow  pine  fin.  thick- 
ness when  worked  up.  The  stem  and  stempost  are  alike,  IJin  sided, 
with  2iin.  outside  rabbet,  and  about  Sin.  inside,  enough  to  take  the 
plank  fastenings  and  serve  as  apron. 

The  steering  arrangement  is  very  capitally  contrived  with  yokes 
coupled  by  rods  or  chains  as  a  tiller,  as  shown.  Strengthening  pieces 
(running  fore  and  aft)  are  worked  above  and  below  the  deck,  through 
which  a  bolt  with  collar  passes,  and  is  secured  with  nut  and  washer 
underneath.  On  the  upper  part  of  the  bolt,  above  the  collar,  the  yoke 
and  tiller  (all  in  one)  are  shipped  on  the  bolt,  and  kept  from  unshipping 
by  a  pin.  In  case  the  tiller  and  yoke  be  of  wood,  a  brass  socket  is 
fitted  in  the  hole  to  prevent  the  collar  of  the  boat  wearing  away  the  wood. 

Generally  about  Ipwt.  of  ballast  is  carried,  in  flat  lead  or  iron  bricks. 
The  boats  carry  three  passengers ;  two  sitting  aft  on  the  stem  sheets,  and 
one  on  the  fore  seat. 
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The  rig,  it  will  be  seen,  is  the  main  and  mizen ;  and  in  strong  winds, 
with  small  mainsail  and  small  storm  mizen,  they  sail  fast,  and  are  dry. 
As  they  are  decked  in,  these  Uttle  boats  may  be  seen  out  in  all  weather, 
and  are  considered  as  dry  and  safe  as  the  New  Brighton  boats ;  but,  of 
course,  could  not  compete  with  them. 

In  form  the  boats  are  comparatively  full  forward,  and  have  a  long 
clean  after-body ;  compared  with  the  usual  run  of  sailing  boats,  they  are 
longer  in  proportion  to  their  breadth,  but  if  cut  off  at  No.  7  section  they 
would  not  much  differ  from  the  ordinary  sailing  boat. 


Fia.  161. 

The  4in.  keel  is  found  quite  sufficient,  in  the  way  of  dead  wood,  to 
check  lee-way ;  but,  with  a  comparatively  small  sail  area  (only  100  square 
feet),  such  boats  could  hardly  be  expected  to  compete  with  the  beamy 
Surbiton  craft. 

The  main  and  mizen  rig  is  found  to  answer  well,  and  the  boats  stay 

well  under  it  in  smooth  water.     In  rough  water  they  require  to  be  handled 

with  more  care  in  tacking  ;    and  if  a  boat  seems  likely  to  miss  stays, 

the  rowlock  is  close  by  the  helmsman,  and  he  can  help  her  round  with 

a  stroke  of  an  oar.     However,  generally  they  are  backed  round  by  hauling 

the  foot  of  the  mainsail  to  windward  if  they  hang  in  stays ;  but  the  oar, 

if  used,  has  this  advantage — it  keeps  the  boat  going. 

ft    in. 
Mainsail,  foot 10    0 

Mainsail,  head 10  0 

Mainsail,  InflP 5  0 

Mainsail,  leech 14  6 

Mainsail,  taok  to  peak  earing 14  s 

Mainsail,  clew  to  weather  earing    10  9 

Small  mainaail,  foot 6  6 

1 1  2 
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ft.  in. 

Small  mainimil,  head 7  6 

Small  mainBail,  luff  2  6 

Small  mainsail,  tack  to  peak  earing 9  0 

Small  mainsail,  dew  to  weather  earing 7  0 

Mizen,  foot 4  6 

Mizen,  head   2  6 

Miien,  luff 2  4 

Misen,  leech 6  0 

Mizen,  tack  to  peak  earing 5  9 

Misen,  clew  to  weather  earing    4  9 

It  will  be  seen  that  the  sails  are  not  laced.  The  boom  is  fitted  with 
goose-neck  or  jaws  to  the  mast^  and  the  tack  is  bowsed  down  by  a  rope 
which  leads  through  a  block  on  the  aft  side  of  mast  on  the  deck. 

The  builder  of  the  Mersey  canoes  is  Mr.  Samuel  Bond,  Mersey-street, 
Birkenhead.     Sailmaker,  Mr.  J.  E.  Jarvis,  8,  Tabley-street,  Liverpool. 

A  good  material  for  the  sails  would  be  ''|  Bleached  Linen  Drill,*' 
made  by  Messrs.  Foster,  Conner,  and  Son,  Linen  Hall,  Belfast.  This 
material  has  been  used  by  Mr.  Arthur  Hill  Coates  for  the  balance  lug 
of  a  centre-board  gig  with  excellent  results. 

The  Mersey  tent  is  recommended  for  its  Ughtness  and  portability.  The 
strength  is  adjusted  to  meet  all  strains,  and  in  roughest  weather,  on 
an  exposed  coast,  they  have  been  snug  and  safe.  The  material  is  not 
waterproofed,  as  waterproofing  adds  considerably  to  the  weight.  On  the 
other  hand,  if  the  tent  is  not  waterproofed,  it  takes  a  considerable  time  to 
dry  after  rain  or  heavy  dew  if  no  opportunity  exists  for  drying  it.  The 
gable  form  of  the  roof  has  a  sufficient  angle  to  shed  the  water ;  there  is 
never  any  drip ;  but  then  no  seam  in  the  roof  is  allowed,  and  this  is  an 
important  point.  When  planning  a  tent  for  extreme  portability,  floor  space 
is  of  more  value  than  standing  height.  These  gable  tents  are  about  7ft. 
square,  and  4ft.  6in.  high  to  the  ridge— ample  height  for  sitting  in ;  these 
dimensions  make  a  roomy  tent  for  two  men  and  their  luggage,  and  the 
space  is  not  too  small  for  three  men.  The  weight  of  tent,  with  poles,  peg^, 
and  ropes,  is  under  121b. ;  this  does  not  include  waterproof  floor  sheet, 
which  may  be  either  of  macintosh  or  oiled  grey  sheeting;  the  latter  is 
less  expensive,  but  is  more  difficult  to  procure  in  a  short  time,  because 
of  the  slow  drying  of  the  oil.  Mr.  Samuel  Bond  can  give  all  further 
particulars  as  to  costs,  &c.,  of  the  tent. 

THE   MANAGEMENT   OF   CANOES. 

Sail  can  be  carried  in  almost  any  breeze  so  long  as  the  water 
keeps  moderately  smooth,  but  beware  of  sailing  a  light  canoe  in  really 
rough  water.  " Big  seas "  are  not  here  referred  to;  these  will  be  referred 
to  hereafter.     Rough   water  throws  a  light  canoe  about  in  sudden  and 
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unavoidable  jerks^  and  a  puff  into  the  sails  at  a  wrong  moment^  or  perhaps 
a  lump  of  water^  may  just  give  the  canoe  a  finishing  touch  to  a  capsize; 
at  the  best  her  pace  will  be  slow^  and  her  working  uncertain  under 
sail^  as  soon  as  the  water  gets  a  rise  of  a  couple  of  feet  or  more ;  then 
out  with  the  paddle  and  in  with  the  mainsail;  the  mizen^  however^  may 
be  of  use  if  paddling  to  windward. 

With  regard  to  heavy  seas^  the  canoeist  should  bear  in  mind  that 
there  is  a  great  difference  between  a  ''sea''  and  a  ''swell."  With  a 
fresh  breeze  "white  horses"  begin  to  show  on  a  comparatively  smooth 
sea^  but  if  there  is  at  the  same  time  a  steep  swell  on^  then  the  ruffled 
swells  appear  somewhat  in  the  form  of  "  huge  seas."  Canoes  and  boats 
can  easily^  with  fair  management,  live  in  such  water,  and  have  often 
done  so,  hence  the  stories  of  sails  being  becalmed  in  the  hollows  between 
the  waves,  &c.  But  a  "  sea  "  is  a  vastly  different  thing  to  look  at  and 
to  put  a  boat  at ;  a  broken  sea  not  only  has  way  on,  but  generally  has 
weight  on  in  its  angry  top,  which,  if  not  cleverly  negotiated,  would 
crush  a  canoe  up  like  a  steam  roller  going  over  an  egg  shell.  It  is  not 
often  that  a  canoe  is  worked  in  a  "  high  "  sea;  but  what  is  not  uncommon 
is  for  a  canoe  to  be  caught  out  away  from  port  and  get  into  a  nasty 
sea,  a  savage  sea,  before  she  can  get  into  shelter.  For  an  old  hand  to 
work  safely  through  it  is  merely  a  question  of  whether  he  possesses 
the  requisite  amount,  in  equal  parts,  of  pluck  and  caution,  and  suffix 
cient  physical  strength  to  avoid  a  collapse  from  exhaustion.  He  knows 
from  practice  how  best  to  handle  his  craft  as  the  various  forms  of 
water  approach  him;  he  knows,  too,  when  to  carry  on  and  when  to 
ease  her,  and  how  to  put  her  at  a  hollow  breaker.  But  to  the  man  who  is 
not  an  old  hand  at  the  work,  such  work  is  no  mere  inconvenience ;  it 
soon  becomes  a  struggle  for  life,  and  a  flurried  twitching  of  the  rudder 
and  a  dip  or  two  of  the  paddle  the  wrong  way  may  end  that  struggle 
in  a  few  short  moments. 

There  are  one  or  two  short  maxims  on  which  the  handling  of  a 
canoe  in  a  sea  are  founded,  and,  being  very  simple,  they  can  easily  be 
called  to  mind  by  beginners  when  trying  their  craft  against  a  "  steamer's 
swell."  Unless  in  a  well-ballasted  sailing  canoe,  never  keep  sail  on  when 
the  seas  begin  to  break  and  come  aboard,  because  by  the  time  they  get 
to  breaking  aboard  you  will  probably  be  unable  to  get  the  sails  in,  and 
a  sea  into  the  sail  might  be  a  finisher  ;  or,  if  you  have  to  leave  your 
seat  to  get  hold  of  the  sail,  a  sea  is  pretty  sure  just  to  board  the 
canoe,  and,  once  waterlogged,  it  is  hard  work  for  even  a  practised  hand 
to  get  rid  of  the  water.  Never  allow  the  canoe  for  one  moment,  except 
of    course  in  the  act  of    turning,  to  be  broadside  on  to    the  sea;    it 
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may  be   all   very  well   in  a  little  popple  or  tide  overfall   to  treat  the 
crests  with   iudiffercnce,  and   let  them   "  break  acroBS  the   deck ;  '^   bat 
if  you   intend    a  safe    return   to   land    don't    try   any    such    duck-pond 
pranks  with  a  heavy  sea.      To  work  safely  through  really  heavy  water 
a  zig-zag  coarse  miutt  bo  steered ;    the  seas  should^   when  possible,  be 
dodged ;   but  where  i^  becomes  necessary  to  ''  take "  a  sea  put  her  at 
it   nearly  end  on,  with  plenty  of  way  on  (the  weight  in  the  boat  rather 
forward  than  aft) ;   then,  as   soon  as    she  passes  the  head   of   the   sea, 
drop  her  down   sideways   on   the  back   of   it;   if,  on  the  contrary,  yon 
attempted  to  let  it  break  athwartship  over  the  deck,  you  would  probably 
find  yourself  suddenly  caught  up  and  hurled  broadside  along  before  th( 
sea  for  a  few  moments,  then  a  thundering  roar,  a  cold  weight  of  wate 
all  over  you,  crackling  of  planks,  a  greenish  glimmer,  and  a  want  of  ai 
would  proclaim  to  you  that  somehow  your  canoe,  or  the  wreck  of  it,  wa 
above  you  instead  of   under  you. 

When  about  to  reef  in  rough  water  do  not  put  the  canoe  end  o 
to  the  sea;  on  the  contrary,  keep  some  way  on  her;  lower  away  tl 
halyards,  and  haul  the  boom  in,  and  with  the  reefing  gear  little  or  i 
difficulty  will  be  found;  reef  the  mainsail  first,  then  shift  the  mizen,  ai 
BO  be  prepared  to  shift  mainsail  if  necessary. 

When  running  before  a  sea  keep  the  weight  aft  in  the  canoe 
removing  the  backboard  beam  and  lying  down,  haul  down  the  mizc 
and  when  a  breaker  is  coming  along  stop  the  canoe's  way  by  back  strol 
with  the  paddle,  else  she  may  be  overended  or  broached  to.  If  t 
canoe  runs  her  bow  under  a  sea,  let  go  the  halyards  promptly,  and  et 
down  the  sail  till  the  bow  lifts  again.  In  running  for  shore,  before  getti 
into  the  breakers,  turn  her  round  head  upon  sea,  and  back  in  when 
the  smooths,  and  paddle  ahead  to  meet  each  heavy  breaking  sea. 

The  paddle  should  always  be  ready  for  use  in  a  sea  way,  and 
most  useful  mode  is  to  have  the  ordinary  double-bladed  paddle  join 
in  the  middle,  and  a  piece  of  bamboo  3ft.  long,  brass  tipped,  fitted 
join  into  the   ferrule,  and  so  make  a  long-handled  single  paddle  a^ 
help  to  steering  and  working  in  a  sea  way. 

Never  go  to  sea,  even  for  an  hour's  sail,  without  a  compass;    f 
turn  up  even  in  the   summer.     Before  going  on  a  long  cruise  test 
fittings  and  gear  carefully,  and  certainly  have  an  experimental  cap: 
to  test,  above  mere  cfdculation,  that  the  air  bag  and  compartment 
sufficient  to  support  canoe  and  skipper  when  swamped ;  after  the  cano< 
righting  practice  getting  on  board  by  striding  the  bow  or  stem,  or  over 
side  amidships ;  finally,  have  a  Ufe-beU  on  whenever  there  is  risk  of  an  up 
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A.B. — Able  ««anuui,  wbo  most  be  abl«  to  huid- 
reef  >nd  steer,  splioe,  knot,  tam  is  ri^giii{r> 
Ae.  —  kble-bodiad  Mamau,  at  dutuvnuhed 
from  a  jonth  or  ordiiuuy  Beanum. 

Aback.^A.  ikil  is  said  to  be  abaok  wben  the  wind 
atrikea  it  from  ahead  and  tendi  to  toroe  a 
Teasel  astern ;  generally  applied  to  aqnaro- 
rigged  «hipg.  In  ■  fore-and-aft  reuel  the 
taili  would  be  laid  to  be  abaok  if  their  olews 
were  hauled  ap  to  windward,  or  it  the  veaiel 
oame  np  bead  to  wind,  and  went  off  on  the 
opposite  taok  without  the  head  aheeta  being 
huided  oTST ;  or  if  the  wind  headed  the  reasel 
and  Btmok  her  from  the  opposite  side  to  that 
which  it  had  been  blowing  so  aa  to  eanse  the 
MulsteUft.    (See  also  "AUAbaekFor'ardt") 

Abafl. — A  relatiTe  term  need  to  denote  the  sitiia- 
tiOD  of  an  objeot  or  point  that  is  aitem  of 
another,  and  begins  from  the  itom  head,  or 
from  the  fore  part  of  any  spar  or  othsi  object ; 
generally  the  term  means  towards  the  Btam, 
or  in  the  direotion  of  the  item. 

Abandon. — To  leave  a  ship  and  take  to  the  boate. 

Abeam. — At  right  anglea  to  a  ressel'a  broadiide 
or  keel ;   opposite  to  the  Teanl's  oeiitie  of 

Aboard. — Inside  a  ship  or  on  the  deck  of  a  ihlp. 
"Come  aboard,  sir,"  ii  a  sailor's  way  of  re- 
porting himBslt  on  board  after  leave  or 
absence.  To  mn  or  tall  aboard  a  Teaael  is 
tor  one  veseel  to  Dome  into  oolliaion  with 
anotiier.  A  aail  is  said  to  fall  aboard  when, 
from  the  lightneaa  of  the  wind  or  other  oaiuea, 
it  ooaaee  to  blow  oni.  To  haul  the  boom 
aboard  is  te  hanl  the  boom  in  by  the  main- 
sheet  from  off  the  lee  qnartar. 

About.— To  tatck.  "  Beady  abool "  i>  the  sigiia] 
given  (or  the  men  to  prepare  to  taek  the  ship. 

Aboat  Ship.^"  'Boat  ship  I"  The  order  given  to 
tack,  that  is  to  pnt  the  veeael  on  the  opposite 
tack  to  the  one  she  is  on  when  the  order  is 
given  to  taok. 

AbrtaMl,~^jnonjmcm»  with  "  Abeam."  Side  by 
side.     To  Brtatt. — To  come  abreast. 

Arxommodalion.—'S!ta  oabini  of  a  veieel. 

At\»r. — A  tide  ooming  open  the  top  of  * 


Aeien'  BctiU. — A  ((radaated  time  allowaaoe  oom* 
pilt«d  by  the  late  Hr.  Q.  Holland  Aokare,  now 
snperseded  by  the  T.B.A.  loale. 

A  Cock  Biii. — An  anohor  hanging  by  ite  ring  to 
the  oat  head.  The  ntoation  of  yards  when 
one  arm  i>  topped  np. 

Aerou  Tidt. — Crossing  the  stream  of  the  tide  M> 
that  it  oomes  broadside  on.  If  a  vessel  in 
boating  to  windward  crossee  a  tads  (airly  at 
right  angles  on  one  tack,  she  will  stem  it  oa 
tlie  next,  or  have  it  stem  on,  aooording  to 
whether  tbe  tide  be  lee-going  or  weathec- 
golng.     (See  "  Weather-tide.") 

Aimtan,Temeni. — An  old-fashioned  way  of  ax- 
preaaing  the  builder's  tonnage  of  a  ship  oal- 
cnlated  by  length  and  breadth. 

Admiral. — The  highest  rank  in  the  Navy.  For< 
merly  there  were  admirals  of  the  red,  white, 
and  btne,  with  the  intermediate  ranks  of  vioe 
and  rear  of  the  red,  white,  and  bine.  Whea 
the  white  ensign  was  taken  eiolnsively  for  the 
Boyal  Navy  about  twenty  yean  ago,  the  red, 
white,  and  bine  divisions  were  done  away  with. 
Admirals  now  By  a  St.  Qeorge's  Jaok,  whioh 
is  a  white  square  flag  with  ted  St.  Oeotfa 
oroBB  in  it  at  the  main,  fore  or  miien,  aeoord- 
ing  to  their  rank.  A  vioe-admiial  haa  a  nd 
bi^  in  the  upper  (hoiit)  canton  of  the  flag  i  ft 
rear-admiial  two  balla. 

Admiral  oj  the  .Pleat. — An  hotuffarj  dittlnotioii 
beatewed  on  admirals  for  long  aerrloe,  Ao. 
If  an  admiral  of  the  fleet  haa  a  oommand,  he 
hoiste  the  "  union  "  at  the  main. 

AdmiraU^  Flag. — A  red  flag  with  fooled  aaebov 
(horiiontal)  in  it,  flown  by  the  Boverolgii  and 
Lords  of  the  Admiralty. 

Admiralty  WarraKU. — Warrant*  giftnted  to  dlnba 

and  the  members  thereof,  granting  permiuioa 

to  fly  the  white  ensign,  or  the  bine  ensign,  or  the 

red  ensign  with  deiioe  on  it    The  Admiialty 

have  reoently  issned  a  regulation  to  elnbt 

that  a  warrant  will  only  be  granted  to  yaobts 

which  are  registered  aooording  to  the  pro- 

viiioni  of  the  Herohant  Shipping  Aot.    Aa 

Admiralty  warrant  also  enablee  the  owner 

to  ship  eioiuble  goods,  snch  aa  winee,  e^rita, 

'         tobacco,  tea,  i,e.,  direct  Erom  bond  wttbont 

!         payment  of  dnty  ;  and  to  enter  porte  without 

•   I         paying  baibonr  dues  (this  daw  not  iaoUda 

[       dook  obarfM),  and  to  OMka  fast  to  moorinf 
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buoys  laid  down  by  the  Admiralty,  if  anch 
buoys  be  not  required  by  ships  of  H.M.  fleet. 
An  Admiralty  warrant  is  also  nsefnl  in  foreign 
ports,  as  it  at  onoe  establishes  the  nationality 
of  a  yaoht ;  and  the  port  authorities  usually 
show  grroat  civility  to  yachts  carrying  an 
Admiralty  warrant,  securely  berthing  them 
and  frequently  foregoing  harbour  dues  (not 
dock  charges).  When  a  yacht  changes  hands 
her  warrant  must  be  returned  through  the  club 
secretary  to  the  Admiralty.     (See  "  Ensign.") 

Adrift. — Floating  with  the  tide.  Generally. driv- 
ing about  without  control.  Also  a  vessel  is 
said  to  be  adrift  when  she  breaks  away  from 
her  moorings,  warps,  &c.  The  term  is  also 
applied  to  loose  spars  rolling  about  the  deck ; 
sheets  or  ropes  which  are  not  belayed,  Ao. 

Jfioat,  —  The  state  of  being  waterbome  after 
being  aground.     To  bo  on  board  ship. 

Afore. — The  contrary  of  abaft.  Towards  the 
forward  end  of  anything. 

Aft, — An  abbreviation  of  abaft,  generally  applied 
to  the  stem.  To  go  aft  is  to  walk  towards 
the  stem ;  to  launch  aft  is  to  move  a  spar  or 
anything  else  towards  the  stem.  To  haul  aft 
the  sheets  is  to  bring  the  clew  of  the  sail 
more  aboard  by  hauling  on  the  sheets. 

After. — The  state  of  being  aft,  as  after-sail,  after* 
leech,  after^de,  Ac. 

Aft€r  Body. — The  part  of  a  vessel  abaft  her  mid- 
ship section. 

After  End. — The  stem  end  of  a  vessel  or  anything 
else. 

After  Qwird. — Men  stationed  aft  to  work  sheets, 
Suo.  In  racing  yachts,  if  there  be  any  ama- 
teurs on  board,  they  are  generally  made  use 
of  as  an  after-guard.  In  merchant  ships  the 
ordinary  seamen  or  landsmen  enjoy  the  dis- 
tinction. 

After-most. — A  thing  or  point  situated  the  most 
aft  of  all. 

Afternoon  Watch. — The  watoh  between  noon  and 
four  o'clock. 

After  Part. — The  stem  extremities  of  a  vessel  or 
anything  else. 

After  Peak. — The  hold  of  a  vessel  near  the  run. 
A  small  cuddy  or  locker  made  in  the  run  of  a 
boat  aft. 

After  Rake. — Contrary  to  fore  rake.  The  rake  or 
overhang  the  stem  post  has  abaft  the  heel  of 
the  keel.    To  incline  stemwards. 

Aftward. — Towards  the  stem ;  contrary  to  for- 
ward. 

AgoMiet  the  8v/n. — ^An  expression  used  to  show 
how  a  rope  is  coiled :  from  right  to  left  is 
against  the  sun,  from  left  to  right  ia  with  the 
Bun.  The  wind  is  said  to  blow  against  the 
Bun  when  it  comes  from  the  westward. 

Agreement. — ^The  document  executed,  when  a 
vessel  is  bmlt,  by  the  builder  and  the  person 
for  whom  the  vessel  is  being  built.  The 
following  is  a  form  of  agreement  recently 
nsed: 

%n  lElgrffnmtt  between  Messrs.  , ' 

of  ,  yaoht  builders,  hereinafter 

called  the  builder,  of  the  one  part,  and  , 


of  ,  Esquire,  hereinafter  called 

the  owner,  of  the  other  part. 

The  builders  shall  build  and  equip  a 
yaoht  according  to  the  specification  and 
drawings  marked  A,  B,  C,  and  signed  by  the 
parties  hereto.  The  yacht  shall  be  built  and 
completed  in  all  particulars  according  to  the 
requirements  of  the  said  specification,  and 
the  whole  of  the  workmanship  and  material 
shall  be  such  as  shall  be  required  by  Lloyd's 
Bules,  and  such  as  wUl  entitle  the  yacht  to 
be  classed  at  Lloyd's  as  a  yacht  A 1  for  a  term 
of  fifteen  years.  The  whole  of  the  work  shall 
be  executed  under  the  special  survey  of  Lloyd's 
surveyor,  and  to  the  satisfaction  of  Lloyd's 
committee;  and  also  to  the  satisfaction  of 
,  marine  architect,  hereafter  called 
the  architect.  The  yacht  shall  be  delivered  to 
the  owner  complete  as  aforesaid,  safely  moored 
in  .    In  consideration  of  these  pre- 

mises, the  builder  shall  be  entitled  to  be  paid 
by  the  owner  as  follows  : —  pounds 

on  the  signing  of  this  agreement, ;  a  further 
sum  of  pounds  when  the  said  yacht 

shall  be  in  frame,  and  the  architect  shall  have 
given  a  certificate  in  writing  under  his  hand 
that  the  yacht  is  in  frame,  and  all  the  work  up 
to  that  stage  has  been  done  to  the  satisfaction 
of  Lloyd's  surveyor  and  to  the  satisfaction  of 
the  architect ;  a  further  sum  of 
pounds  when  the  yacht  shall  be  completely 
timbered  and  planked,  and  the  deck  laid,  the 
coamings  fixed,  and  the  architect  shall  have 
given  a  certificate  in  writing  under  his  hand 
that  the  yacht  is  completely  timbered  and 
planked,  and  the  deck  lidd,  and  the  coamings 
fixed,  and  that  all  the  work  up  to  that  sta§^ 
has  been  done  to  the  satisfaction  of  Lloyd's  sur- 
veyor and  to  the  satisfaction  of  the  architect. 

When  the  vessel  shall  have  been  duly 
launched  and  classed  at  Lloyd's  15  A.  1,  and 
when  the  said  architect  shall  have  given  a 
certificate  under  his  hand  that  the  vessel  haa 
been  completed  in  all  respects  to  his  satisfac- 
tion, according  to  the  said  plans  and  speci- 
fication, and  the  vessel  has  been  delivered 
afioat,  and  complete  in  all  respects  for  sea, 
and  moored  in  safety  in  ,  the 

owner  shall  pay  to  the  builder  the  further 
sum  of  pounds. 

The  yacht  from  and  after  the  payment  of 
the  said  sum  of  pounds,  to  be 

paid  on  the  signing  of  this  agreement,  shall 
be,  and  continue  to  be,  the  property  of  the 
owner ;  and  all  the  materials  intended  for,  or 
appropriated  to  the  said  yacht,  shall  be  deemed 
to  be  the  property  of  the  owner. 

If  at  any  time  the  builder  shall  beoome 
bankrupt,  or  enter  into  any  arrangement  with 
his  creditors  under  the  Bankruptcy  Aote,  or 
shall  fail  or  be  unable  to  complete  the  said 
vessel  in  accordance  with  this  agreement,  or 
.  shall  in  the  opinion  of  the  architect  be  guilty 
of  any  unreasonable  delay  in  the  execution  of 
the  work  agreed  to  be  done,  then  it  shall  be 
lawful  for  the  owner  to  enter  upon  the 
builder's  yard  and  take  possession  of  the 
said  yacht,  and  to  cause  the  work  indnded  in 
this  agreement  to  be  oompleted  by  any.penoa 
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or  peraonB  whom  he  ahall  see  fit.  All  damage 
that  shall  happen  to  the  said  yacht  agreed 
to  be  built  aa  aforesaid,  or  to  the  materials 
intended  to  be  nsed  in  her  oonstmotion,  by  fire 
or  otherwise,  preyions  to  her  being  deliyered 
to  the  owner  complete  as  aforesaid,  shall  be 
forthwith  made  good  by  and  at  the  expense 
of  the  builder. 

The  architect  and  the  owner  shall  at  all 
times  be  permitted  to  have  access  to  the 
said  yacht  during  the  progress  of  the  works. 

The  builder  shall  deliyer  the  said  yacht 
complete  for  sea,  according  to  the  said  plans 
and  specification,  afloat  at 
and  classed  at  Lloyd's  as  aforesaid,  on  or 
before  the  first  day  of  ,  one 

thousand  eight  hundred  and  eighty,  and 
in  default  he  shall  pay  for  each  and  erery 
day  after  the  said  first  day  of 
during  which  the  said  yacht  remains  un- 
delivered or  undasaed  as  aforesaid,  the  sum 
of  pounds  a  day  as  and  for  liquidated 

damages  ;  and  the  said  sum  of  pounds 

a  day  may  be  deducted  by  the  owner  from 
any  money  payable,  or  to  become  payable,  by 
him  to  the  builder. 

The  builder  shall  not  be  entitled  to  make 
any  daim  or  demand  upon  the  owner  for  work 
done  upon  the  said  yacht,  or  in  oonneotion 
with  the  building  or  equipment  thereof,  or  for 
any  alterations  or  extras  beyond  the  remune- 
ration hereinbefore  mentioned,  except  in 
respect  of  work  for  which  written  certificates, 
describing  the  work  as  extra  work,  shall  be 
giren  under  the  hand  of  the  architect  and 
countersigned  by  the  owner. 

No  work  done  on  the  said  yacht  without  a 
written  order  signed  by  the  architect,  and 
countersigned  by  the  owner,  shall  be  deemed 
to  be  extra  work.  The  builder  shall  not  be 
entitled  to  an  extension  of  the  said  time  by 
reason  of  any  extra  work  or  alteration  being 
ordered  unless  a  written  order  for  such  extra 
work  be  signed  by  the  architect  and  counter- 
signed by  the  owner,  and  unless  the  architect 
shall  think  fit  at  the  time  such  written  order 
is  given  by  written  certificate  under  his  hand 
to  extend  the  time  fixed  for  completion,  and 
then  the  time  shall  be  extended  only  so  far 
as  the  architect  by  the  said  certificate  shall 
determine. 

Any  dispute  arising  between  the  builder 
and  ^e  owner  respecting  anything  contained 
in  this  agreement,  or  in  the  specification 
and  plans  above  inferred  to,  or  in  any  way 
relating  to  the  building,  equipping,  or  dcJivery 
of  the  yacht,  shall  be  referred  to  the  said 
architect,  whose  decision  shall  be  final,  or,  him 
failing,  to  some  ether  arbitrator  to  be  agreed 
upon  between  the  parties,  or  to  be  nominated, 
in  case  of  difference,  by  the  registrar  of  the 
Admiralty  Division.  The  ooets  of  any  such 
reference  to  be  in  the  discretion  of  the  arbi- 
trator. This  agreement  may  be  made  a  rule 
of  the  High  Court  of  Justice  if  the  court  shall 
so  think  fit. 

Ibpt tiScation.  —  Dttign  and  J>imen$xon» : 
The  yacht  to  be  built  according  to  drawings 
and  plans  furnished  by  ,  and  to  be  of 


the  following  dimensions :  —  The  length  on 
deck  from  the  fore  side  of  the  stem  to  the  aft 
side  of  the  stem  post  to  be  50ft. ;  and  the 
length  between  perpendiculars,  measured 
along  the  rabbet  of  the  keel  from  the  after  side 
of  the  stem  post,  to  a  perpendicular  dropped 
from  the  fore  side  of  the  stem  at  the  deck  to 
be  46ft. ;  and  the  breadth,  from  outside  to 
outside  of  the  planking  in  the  broadest  part 
of  the  yacht,  to  be  lift. ;  and  the  least 
height  of  freeboard  to  be  2ft.  7in.,  the  dimen- 
sions shown  in  the  drawings.  Keel  :  The 
keel  to  be  of  sound  English  or  American  elm. 
Sin.  sided,  and  not  less  than  Sin.  deep,  to 
taper  fore  and  aft  to  stem  and  stem  post.  If 
the  keel  be  in  two  pieces,  the  scarph  to  be 
not  less  than  6ft.  long,  butted  and  bolted 
with  fin.  metal  bolts,  six  in  number.  A  solid 
iron  keel  to  be  cast  and  fitted  underneath  the 
main  keel  amidships,  as  shown  in  plan,  26ft. 
in  length ;  the  builder  to  make  the  moulds 
for  and  find  the  iron.  Stem :  To  be  a  sound 
piece  of  English  oak,  with  a  grown  crook,  5in., 
sided  and  14in.  moulded,  properly  butted  and 
scarphed  into  keel,  and  bolted  with  fin. 
copper  bolts.  Stem  Post :  The  stem  post  to 
be  of  English  oak,  7in.,  sided  at  top,  and  9in. 
moulded.  Knightheade  and  Apron:  The 
knightheads  and  apron  to  be  of  English  oak. 
Deadwoodt :  The  upper  deadwoods  of  English 
oak,  and  of  sufficient  depth  to  receive  the 
timbers,  and  to  be  bolted  with  fin.  metal 
bolts.  Futtocks  and  Timbers  :  The  futtooks 
and  timbers  to  be  of  English  oak,  with  room 
and  space  centre  to  centre  of  ISin.,  and  to 
be  4in.  sided  and  4in.  moulded,  each  to  be 
step-butted  and  bolted  to  the  keel,  deadwoods 
or  hogging  piece.  The  heels  of  first  futtocks 
to  be  securely  fastened  to  keel  with  wrought- 
iron  knee  floors,  through-bolted  to  keel  and 
futtocks  with  ^in.  metal  bolts.  Iron  floor 
plates  ^in.  thick,  to  be  fitted  to  sufficiently 
connect  the  heels  of  the  futtock  frames. 
The  double  timbers  to  be  bolted  together 
with  iin.  square  iron,  galvanised,  and  the 
heels  and  heads  to  fit  closely  and  neatly. 
Oarboarde :  The  garboard  strakos  to  be  of 
sound  American  rock  elm,  not  loss  than  9in. 
wide  and  2in.  thick.  Planking :  Six  strakes 
below  the  water  line  to  be  of  English  oak,  the 
sheerstrake  and  six  topside  strakes  of  teak, 
and  the  remainder  of  the  planks  to  be  of  pitch 
pine,  the  whole  to  be  wrought  in  parallel 
strakes  2in.  thick,  and  not  more  than  5in. 
deep  (the  sheerstrake  to  be  7in.  wide),  and  in 
long  lengths  to  have  a  ^in.  copper  bolt  clinched 
through  every  other  frame,  and  to  have  a 
cast  metal  4iin.  dump  in  the  remaining 
timbers.  The  butts  of  the  planks  to  be  well 
fitted  and  caulked,  and  to  have  not  less  than 
5ft.  shift  unless  a  whole  stake  intervenes 
between  two  butts,  and  each  butt  to  have 
iin.  wrought  copper  bolt  through  the  centre 
of  the  plank,  and  the  timber  next  thereto.  All 
fastenings  Ux  be  punched  home  ^in.  deep  to 
receive  putty  stops.  Shel/:  The  shelf  to  be 
of  English  oak,  5in.  thick  by  6in.  deep,  as 
shown  in  the  drawing  C,  showing  the  midship 
section,  through-fastened  to  top  and  second 
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vtrmke  with  Jin.  metal  bolu  at  erory  timber,   , 
and  to  hare  a  stronfr  fralvani^ieil  iron  breast-   j 
hook  forwanl,  and  fralraniifovl  iron  knees  aft.   j 
Beams  to  V^e  doretailcd  to  the  shelf,  and  well 
bolted  with  metal  bolts.     The  clamp  to  be 
Sin.  thick.     IW'je  Strahe*  :  Two  bilge  straket 
of  English  oak  Cin.  by  21n.,  running  fore  and 
aft  to  be  worke«l  on   each  side,  and  to  be 
throngh-fastenoil  with  Jin.  copper  bolts,  and 
to  hare  a  galvanisM^d  iron  breast -hook  forwani, 
and  to  Ik>  l>oltcd  into  transom  frame  with 
metal   boltri   aft.      Deck   Be>imi :    The  deck 
beamrt  to  l>e  of  English  oak,  4in.  sided  and 
4in.  monldo<l,  and  to  have  aboot  4in.  rise  at 
centre ;  to  have  galvanised  iron  knees  where 
reqainxl,  carefully  fitted  and  bolted  through 
the  top  timborrt  and   top  strako   with  Jin. 
metal  bolts  ;   the  bitt  and  mast  beams,  and 
the  other  beams,  to  have  a  galvanised  iron 
hanging  knee  at  each  end,  with   three  ^in. 
m(?tul  l>olt4  through  each  arm.     English  oak 
lodging    knees   to    bo    fitted    between    the 
boaniH    in   wake    of    the    mast,    and    where 
nHinire<l.      Covering   Board  :    The    covering 
board  to  Iks  of  tvak,  7  Jin.  wide  and  2in.  thick, 
proi»erly  secured  to  top  strake  and  clamp, 
and   to    project   al)out    Jin.   outside   of    the 
plank.     Deck  PJnnk:  The  deck  plank  to  be 
of  picked,  well-seasoned  Quebec  yellow  pine, 
free  from  knots  and  defects,  in  long  lengths, 
tapered  as  require<l ;  no  feather  edges  to  be 
left  at  endings  of  planks,  forward  or  aft,  the 
ends   to  butt  Jin.  into  covering  board;  the 
plank  to  be  2in.  thick,  and  to  bo  dowelled 
and  nailed  diagonally,  with  yellow  metal  nails 
at  the  sideii,   so  that  no  nail  heads   show. 
Bulwarks  :  The  bulwark  stanchions  to  be  of 
oak,  Sin.  moulded  and  S|in.  sided  at  deck. 
The  bulwark  skirting  to  be  of  teak.     Rail : 
The  top  rail  to  be  of  American  elm,  Siin. 
by  2in.,    free   of    defects,    and    fitted    fair. 
Rudder ;  The  main  piece  of  rudder  to  be  of 
one  solid  piece  of  English  oak,  and  to  have 
a  carefully  fitted  water-tight  rudder  trunk; 
to  have  strong  copper  braces,  fitted  with  a 
rule  joint,  let  in  flush  with  stem  poet ;  also 
a  strong  brass  or  gun  metal  bearing  at  heel, 
to  have  an  iron  strap  round  the  rudder  head, 
and  the  rudder  head  to  fit,  and  work  in  a 
metal  collar,  sunk  into  the  deck  with  chock 
of  teak  ;  to  have  a  neat  brass  cap,  with  name 
of  yacht,  if  required,  engraved   thereon,  to 
have  two  neat  carved  oak  or  mahogany  tillers, 
with  brass  fittings.     Caulking :  The  outside 
planking    to    bo    thoroughly    and    carefully 
caulked,  and  the  scams  carefully  payed  and 
puttied,  and  the  deck  to  be  very  neatly  and 
carefully  caulked    and    payed  with    marine 
glue,   the  whole  of  the  scams  of  hull   and 
deck  planking  to  be  made  tight  ;   the  out- 
side planking  to  be  painted  with  three  coats 
of  paint ;  two  coats  of  composition  to  bo  laid 
on  the  bottom,  and  at  the  end  of  the  season, 
or  when  required  by  the  owner,  the  hull  to 
be  sheathed  with  copper  sheets  carefully  laid 
on,  18oz.  below  the  water-line  and  20oz.  at 
and    above   the  water-line.      Ball<ut  :    The 
bnilder   to    supply   and    carefully    stow    a 
enffioient  quantity  of  pig-iron  ballast  (besides 


iron  keel)  to  put  the  yacht  to  the  di 
load-line  ;  the  ballast  to  be  painted  wi 
coat  of  red  lead  paint  The  builder  to 
lead  ballast  if  so  required  by  the 
allowing  for  the  difference  between  the 
of  pig-iron  ballast  and  lead.  Bitts 
bowsprit  bitts  to  be  of  sound  Englii 
fitted  and  fastened  in  the  usual  way 
bitts  of  English  oak  to  be  fitted  on  th 
side  and  aft-side  of  mast,  with  nsiuk 
pieces  and  all  other  neceesary  belaying 
pin  racks,  cleats,  cavels,  loading  ri 
eye  bolts,  and  other  usual  deck  fittingi 
found  and  fitted  as  required.  Pun 
properly -constructed  lead  pump  to  be 
4in.  in  diameter,  with  lead  tail  pipe,  ai 
at  bottom,  and  the  discharge  pipe  1 
under  the  gunwale.  Water^loset :  T 
a  patent  water-closet  of  the  most  ap 
construction,  with  mahogany  seat  and  1 
complete.  Deck  Fittings :  All  the  usual 
pipes  and  chain  pipes  to  be  proper] 
carefully  fitted ;  channels  and  chain 
bolts,  and  dead  eyes  as  required ;  be 
gammon  iron  at  st«m  to  be  covere 
leather.  Bohstay  Shackle  and  Rod  :  T 
strong  bobstay  shackle  cast  in  coppei 
the  stem,  and  to  let  in  flush  with  the  v 
far  as  may  be  prudent,  and  riveted  th 
the  bobstay  chain  to  be  of  galvani8e< 
and  fitted  to  bobstay  shackle.  Pari 
have  boat's  davits  fitted  to  ship  on  os 
also  one  small  anchor  davit  to  ship  on 
bow.  Ridge  Rope  Stanchions:  To  hf 
brass  stanchions  for  ridge  ropes  on 
side  of  the  same,  to  be  hand-burnished 
best  manner  and  fitted  into  square  i 
in  rail  and  lower  part  of  bulwarks  etan 
Iron  Cleats  :  To  have  two  well-ftu 
cleats  on  taffrail,  and  two  galvanise 
cleats  on  bow,  and  to  have,  if  required, 
elm  grating  extending  from  taffrail  tc 
mast.  To  have  iron  roller  in  shean 
for  hawse  pipe  to  take  chain  cable,  flii 
The  companion  to  be  of  teak  fitted  wit! 
slides  as  required,  and  to  shut  in  with  b 
panel  or  doors  at  after  side,  and  secure 
brass  hasp  and  padlock.  The  fore  hate 
of  teak,  to  bo  very  carefully  fitted  as  r< 
by  owner.  The  sail  room  hatch  to  be  c 
of  convenient  diameter,  to  bo  securel; 
with  coamings  on  deck,  and  fastene 
brass  look  on  the  aft  side,  and  bras 
and  padlock  on  the  fore  side.  Sky 
The  main  cabin  and  other  skylights  t 
teak,  fitted  on  teak  coamings,  and  n 
ship  and  unship  in  the  usual  way, 
have  proper  brass  fastenings  inside,  an 
thoroughly  water-tight  in  every  way,  i 
glass  panes  to  be  protected  by  noil 
guards,  or  by  galvanised  iron  or  tea] 
as  required  by  the  owners.  A  curtain 
on  brass  rods  to  be  fitted  to  the  skyl 
the  main.  After-cabin  skylight  ooafti 
be  provided.  Companion  Ladder  :  IS 
panion  ladder  to  bo  fitted  as  require 
glass  windows,  if  required,  at  back  of 
opening  into  after  cabin.  Ceiling  :  T% 
to  be  ceiled  throughout,  doi^-n  to  ihm 
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line,  with  If  in.  pitoh  pine,  oarefolly  planned 
and  fitted  on  the  timbers ;  below  baUast 
line  to  be  ooated  with  red  lead,  gas  tar,  or 
varnish.  Platform:  The  platform  and  plat- 
form beams  to  be  of  fir,  and  laid  as  required ; 
the  floor  to  bo  socored  to  beams  with  brass 
screws.  The  floor  at  the  foot  of  companion 
to  be  formed  of  a  neat  American  elm  grating, 
carefully  fitted.  Main  Cabin  :  The  main 
cabin  to  be  fitted  aooording  to  the  plans  sup- 
plied by  owner,  with  hard  wood  panelled 
bulkheads,  doors,  sofas  or  bed  berths,  with 
lee  boards.  The  cabin  to  be  fitted  with 
polished  pitch  pine  panels,  and  mahogany 
styles.  One  mahogany  cupboard  or  sideboard 
to  be  fitted  at  the  after  end  or  both  ends  of 
each  sofa,  and  a  mahogany  shelf  with  small 
open  rail  extending  the  whole  length  of  the 
cabin  to  be  fitted  above  each  sofa.  A 
small  mahogany  bookcase  to  be  fitted  against 
one  of  the  bulkheads.  All  locks,  bolts, 
hinges,  hasps,  or  other  fastenings,  and  all 
keys  in  the  main  cabin,  and  in  oyery  other 
part  of  the  yessel  to  be  made  of  brass. 
Siove :  An  approved  stove  to  bo  fitted  in 
forward  bulkhead  of  the  main  cabin,  with 
fender  and  irons  complete  ;  brass  screw 
ooamings  for  funnel,  and  length  of  copper 
chimney  to  lead  clear  of  rail.  Forecastle : 
The  forecastle  to  be  bulkheaded,  as  required, 
and  fitted  with  lockers,  shelves,  cupboards, 
locks,  door,  rack,  table,  seats  with  lookers 
underneath,  and  to  have  the  usual  lockers, 
and  the  lockers  for  chain  and  coke,  closely 
ceiled  to  prevent  dirt  or  dust  from  the  same 
getting  into  the  hold ;  also  similar  lookers  to 
be  fitted  below  the  pantry,  and  fore  state 
room  fioor.  To  have  a  neat  iron  ladder  from 
floor  to  deck,  fitted  to  Jihip  and  unship ;  a 
portable  commode  to  be  fitted,  if  required,  in 
the  forecastle,  and  one  in  after  cabin.  Sheet 
Lead  Coverings  :  The  fioor  underneath  the 
cooking  stove,  and  all  the  wood  work  near 
the  stove,  to  be  neatly  covered  with  sheet 
lead,  nailed  with  copper  tacks.  Water  Tank : 
A  properly  constructed  galvanised  iron  water 
tank,  with  manhole,  to  be  provided,  and  fitted 
below  the  fioor  with  pump  and  supply  pipe 
attached,  with  brass  deck  plate,  and  screw 
oover  for  the  same.  Cooking  Stove  :  A  patent 
cooking  apparatus  (No.  3),  of  Atkey's  make, 
to  be  fitted  complete  with  Atkey's  patent 
ventilation  coamings  ;  length  of  oopper  piping 
to  funnel  sufficient  to  lead  dear  of  rail. 
Hammocks :  Three  hammocks,  with  bedding 
complete,  to  be  fitted.  Mops,  Brooms,  ^c. : 
All  the  usual  mops,  brooms,  brushes,  buckets, 
squeegee,  and  other  forecastle  articles  to  be 
supplied.  Pantry :  The  pantry  to  be  fitted 
up  as  required,  with  dremer,  shelves,  liquor 
holes,  racks,  hooks,  drawers,  lockers,  Ac.,  and 
mahogany  door  opening  inte  main  cabin. 
Fore  State  Room  :  The  fore  state  room  to  be 
fitted  with  bed  berth  of  mahogany*  with 
drawers  underneath,  mahogany  wadistand, 
and  a  folding  mahogany  slab  te  form  a 
writing  table ;  cupboard,  underneath  shelves, 
racks,  Ac.,  mahogany  door,  Ao,  The  spaoe 
on  port  side  of  companion  wi^y  to  be  fitted 


with  seats  or  lockers,  as  required.  Ladies* 
Cabin:  The  ladies'  cabin  te  be  fitted  with 
polished  wood  panels,  same  as  main  cabin, 
with  mahogany  bed  berths  and  washstands, 
cupboards  and  drawers,  as  required,  and  the 
sofas  te  be  fitted  with  lookers  underneath, 
and  the  doors  to  be  fitted  as  required.  Lava- 
tory  :  The  lavatory  to  be  fitted  with  patent 
washstand,  with  tap  and  water ;  a  tank  for 
water  supply,  and  a  patent  water  closet  of 
the  best  construction,  to  be  fitted  with 
mahogany  seat,  the  lavatory  to  be  bulk- 
headed  or  doored,  as  required.  Spars  :  To  be 
supplied  with  a  complete  set  of  spars,  as 
required  for  a  yawl  of  25  tons,  the  whole 
to  be  carefully  made,  and  all  the  iron- 
work to  be  of  the  finest  quality,  and  galva- 
nised, the  dimensions  of  the  spars  to  be 
according  to  plans  supplied  by  the  owner. 
Mainmast :  The  mainmast  to  be  a  picked 
spar,  as  free  from  knote  as  may  be,  of  Oregon 
or  Baltic  red  pine,  fitted  complete  in  every 
respect  as  required.  Mast  Step  :  The  mast  to 
be  stepped  into  a  solid  iron  mast  step  to  be 
furnished  by  the  builder.  Hoops  :  The  usual 
nukst  hoops  properly  riveted  to  be  fitted  to 
mast.  Crosstrees  :  The  orosstrees  to  be  care- 
fully fitted  as  required.  Bowsprit :  The  bow- 
sprit to  have  a  galvanised  iron  rack  plate  on 
the  upper  side  from  the  heel  to  the  stem,  and 
a  stout  galvanised  iron  pinion  where  fitted  to 
the  bitte,  with  handle  for  the  same,  and  a 
lignum-vitsa  roller  between  the  bitte  with  a 
score  round  the  centre  to  allow  for  the  passage 
of  the  rack  plate  ;  also  a  plain  stout  lignum- 
vit89  roller  between  the  bitte  on  the  under 
side  of  the  heel  of  the  bowsprit.  A  small, 
square,  iron  fid  as  required,  sheave  at  outer 
end,  traveller  leather  oovered.  Wliiskers : 
Galvanised  iron  whiskers,  fitted  with  preventer 
rods  and  all  the  other  usual  fittings  for  the 
bowsprit  as  required,  to  be  carefully  fitted. 
Main-boom :  The  main-boom  to  be  fitted  to 
mast  with  iron  band  and  universal  joint,  and 
all  other  fittings,  including  reef  oleate,  to  be 
neatly  fitted  as  required.  Oaff :  The  gaff  to 
be  fitted  with  strong  iron  jaws,  &nd  the  other 
fittings  as  required.  Trysail  Oaff :  The  try- 
sail gaff  to  be  similarly  fitted  so  that  the  jaws 
may  be  used  with  either  gaff.  Topmast :  The 
topmast  to  be  fitted  with  galvanised  iron 
self-acting  fid  and  a  brass-bound  sheave  in 
heel  for  nuist  rope ;  all  the  other  fittings  to 
be  carefully  made  as  required.  Topsail  Yard  : 
The  topsidl  jrard  to  be  supplied  of  suoh 
dimensions  as  may  be  required.  Squaresail 
Yard  and  Boom  :  A  squaresail  yard  and  boom 
to  be  fitted  in  the  usual  way  as  required. 
Musen-mckst :  The  mizen-mast,  boom,  boom- 
kin,  yard,  Ac.,  to  be  fitted  as  required,  and 
the  mast  to  be  stepped  securely.  Rigging 
and  Blocks  :  The  stending  and  running  rigging 
of  wire,  hemp,  and  manilla  of  suiteble  sizes,  to 
be  most  carefully  fitted,  and  the  patent  blocks 
for  the  same  to  be  all  of  the  best  make,  the 
whole  standing  and  running  rigging,  blocks, 
tackle,  Ao.,  to  be  fitted  complete  in  every 
detail.  The  main  and  gaff  halyards  to  be  of 
the  best  Bussian  hemp,  the  jib  halyards  of 
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chain.  8aiU :  A  complete  imit  of  sails  fit  for 
a  yawl  of  25  tons,  to  be  found  by  the  builder, 
and  made  bj  Lapthom,  and  to  consist  of 
mainsail,  two  mizons,  foresail,  four  jibs,  two 
topsails,  sqnaresail,  trysail,  and  a  complete 
■et  of  sail  covers,  properly  painted,  to  be 
■applied,  and  bags  for  the  smaller  sails. 
Anchors :  (>no  Trottman  anchor  of  1  |cwt., 
one  Wastney  Smith's  anchor  of  Ijcwt.,  and 
one  kedge  anchor,  to  be  supplied.  Chain 
Cahlt :  Ninety  fathoms  of  9- 16  chain  cable, 
galvanised,  to  be  supplied.  Haw§er8:  Two 
hawsers  of  60  fathoms  each,  suitable  for  the 
yacht,  to  bo  supplied.  Windlass:  An  im- 
prored  ratchet  windlass  with  double  lever  to 
be  fitted.  Painting :  The  outside  of  the 
ressel  to  be  made  as  smooth  as  possible,  and 
to  have  the  usual  number  of  coats  of  the  best 
oil  paint.  A  gilt  strake.  Varnish :  Bulwarks 
and  all  woodwork  fittings  on  deck  to  have 
three  coats  of  the  best  varnish.  Intide 
Paint  i  The  underside  of  the  deck,  and  such 
other  parts  of  the  vessel  as  may  require  it, 
to  have  three  coats  of  the  best  unc  white. 
Upholstery  :  The  upholstery  work  to  be  com- 
plete, and  to  consist  of  Brussels  carpet  for 
the  main  cabin,  ladies'  cabin,  and  state  room, 
hard-seasoned  oilcloth  for  the  lavatory. 
Sofcu  :  The  sofa  mattresses,  backs,  and 
pillows  to  be  of  hair,  and  covered  wiUi  rep, 
Utrecht  velvet,  or  leather,  as  required. 
Cabin  Tables,  Chairs,  ^c. :  A  mahogany  swing 
table  to  be  fitted  in  main  cabin,  with  cloth 
cover  complete,  also  three  folding  chairs, 
Atkey's  Osborne  swing  lamp,  and  the  stove 
before  mentioned.  State  Room  Beds :  The 
berths  in  the  state  room  and  ladies'  cabin 
to  be  fitted  with  hair  mattresses,  down 
feather  bolsters  and  pillows  of  the  beet 
quality,  and  three  blankets  of  the  finest 
quality,  to  be  supplied  for  each  bed.  Toilet 
China  :  The  usual  toilet  china  to  be  supplied 
to  each  berth,  but  to  be  selected  by  owner. 
Lamps :  A  suitable  bronze  swing  lamp  to  be 
supplied  to  each  berth.  State  Room  Sofa^ : 
The  sofas  or  seats  in  the  after  state  room  or 
ladies'  cabin  to  be  fitted  with  hair  mattresses 
covered  in  rep  or  Utrecht  velvet.  Boats : 
A  suitable  gig,  to  be  supplied  with  oars, 
brass  rowlocks  and  yoke,  mahogany  back 
board,  and  elm  grating,  and  boat  hooks,  com- 
plete in  every  respect ;  also  a  dinghey,  with 
brass  rowlocks  and  oars.  Binnacle  :  A 
binnacle  of  teak,  with  brass  lamp  and  fittings, 
suitable  for  one  of  Sir  William  Thompson's 
patent  compasses,  to  be  supplied  by  builder. 
The  compass  to  be  supplied  by  owner,  the 
builder  to  allow  the  difference  between  the 
cost  of  the  patent  compass  and  an  ordinary 
compass.  Winch :  A  lever  ratchet  winch  to 
be  fitted  on  the  mainmast.  Side  Lamps,  ^c. : 
Side  lamps  (diopteric)  to  be  supplied,  together 
with  screens  and  galvanised  iron  stanchions, 
made  to  fit  into  the  rail  or  into  fastenings 
fixed  on  the  rail.  The  lower  part  of  the 
stanchions  to  be  made  to  fit  into  the  covering 
board,  or  into  fastenings  on  the  lower  part  of 
the  bulwark  stanchions.  The  side  light 
■oreen  to  be  mad«  with  brass  hingesi  so  as 


to  fall  flat  when  out  of  use.  An  anchor  lamp 
(diopteric)  to  be  suppUed.  A  rack  to  be  fitted 
in  the  forecastle  to  receive  the  screens  and 
lamps.  Lead  Line :  A  hand  lead  and  properly 
marked  line  to  be  supplied.  Bell :  A  ship's 
bell  of  the  size  required  by  the  Board  of  Trade 
to  be  supplied,  and  to  be  fitted  on  deck  if 
required.  Legs:  Galvanised  iron  logs  to  be 
provided,  with  fittings  complete.  Finally : 
The  whole  of  the  workmanship  and  materials 
to  be  of  the  very  beet  quality ;  and  notwith- 
standing any  omission  from  tiiis  specification, 
the  builder  is  at  his  own  expense  to  complete 
the  vessel  in  every  detail,  in  what  is  under- 
stood as  hull,  masts,  spars,  ironwork,  and 
deck  and  cabin  fittings  as  usual  in  first-class 
yachts,  with  all  joiner's,  cabinet  maker's, 
painter's,  and  plumber's,  and  upholsterer's 
work  appertaining  thereto. 
Aground. — A  vessel  is  said  to  bo  aground  when 
her  keel  or  bottom  rests  on  the  ground. 

Ahead. — Forward ;  in  advance  of. 

Ahoy. — An  interjection  used  to  attract  attention 
in  hailing  a  vessel,  as  "  Galatea  Ahoy !  " 

A-Hull. — A  ship  under  bare  poles,  with  her  helm 
lashed  a-lee.    An  abandoned  ship. 

Air-Tight  Cases  for  Small  Boats. —  By  air-tight 
cases  is  meant  casee  that  will  keep  out  water. 
The  most  general  form  of  case  is  made  of 
zinc,  copper,  or  Muntz  metal.  Macintosh 
bags  have  been  used;  and  are  put  inside 
wood  lockers,  and  then  infiated,  the  object  of 
infiation  being  of  course  to  keep  the  bags 
from  collapsing,  thus  practically  making  the 
wood  lockers  impervious  to  the  influx  of 
water.  As  any  kind  of  bag  is  liable  to  be 
punctured  or  otherwise  damaged,  metal  cases 
are  to  be  preferred — they  should  be  fltted 
inside  wood  lockers.  To  render  a  boat  un- 
submergable  she  must  be  provided  with 
casee  which  will  displace  a  quantity  of  water 
equal  to  the  weight  of  the  boat.  A  ton  of 
salt  water  is  equal  to  35  cubic  feet  of  the 
same :  now  suppose  a  boat  16ft.  long  and 
6ft.  broad  weighed  15cwt.  (}ton)  with  aU 
passengers,  gear,  air-tight  cases,  &c.,  on 
board,  then  she  would  require  air-tight  cases 
equal  in  bulk  to  26^  cubic  feet,  as  there  are 
26i  cubic  feet  of  water  to  f ton  weight.  But 
it  may  be  taken  that  the  wood  material  used 
in  the  construction  of  the  boat,  the  spars,  and 
wood  cases,  would  be  self-supporting.  Say 
that  these  weighed  5cwt.,  then  lOcwt.  (^-  ton) 
would  remain  to  be  supported,  ^  a  ton  is< 
equal  to  17^  cubic  feet.  A  locker  6ft.  long, 
2ft.  broad,  and  1ft.  6in.  deep  would  contain 
18  cubic  feet,  and  so  would  support  the  boat 
with  her  passengers  on  board,  or  prevent  her 
sinking  if  filled  to  the  gunwale  with  water. 
Of  course  it  would  be  rather  awkward  to  have 
such  a  large  locker  as  this  in  so  small  a 
boat,  and  the  air-tight  spaces  are  usually 
contrived  by  having  a  number  of  lockers, 
some  under  the  thwarts  in  the  bow  end  and 
stem  end  of  the  boat,  and  sometimes  above 
the  thwarts  under  the  gunwales. 

Some  boats  are  made  unsubmergable  by  a 
oork  belting  fixed  outside  below  the  gunwale^ 
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One  ton  of  oork  is  equal  to  150  (mbie  feet  of 
the  nme,  uid  will  inpport  31  tom  in  water. 
Thiu,  roughly,  oork  will  support  three  timea 
it*  own  weight  in  water,  Sapposing  it  is 
eonght  to  support  a  boat  eqaol  to  lOowt.,  aa 
ttatai  above ;  then  a  belting  of  oork  will  have 
to  be  Qsed  eqool  to  17^  onbio  feet,  plna  % 
qnuitltr  eqokl  to  the  weight  of  the  bulk  of 
the  oork.  Say  the  boat  ia  16ft  long,  and  the 
meaflorenuiat  round  the  gonwalea  will  be  32ft, 
A  tube  32ft.  long  to  contain  ITJ  onbio  feet 
would  require  to  be  lO^  inohea  in  diameter. 
[The  oontenta  of  a  tube  are  found  by  multi- 
plying its  length  by  the  area  of  one  end. 
TMb  area  is  found  by  taking  the  square  of  the 
diameter  and  multiplying  it  by  '7S  (aee  "  Areas 
of  Ciroles").]  The  17^  onbio  feet  of  oork 
would  weigh  (l7'S  x  15)  SSS^lb.  equal  to  4 
onbio  feet  of  salt  water,  and  lo  an  addition 
wonld  have  to  be  made  to  the  tnbing  to  that 
extent.  Thai,  in  round  numbers,  22  onbio 
feet  of  oork  wonld  be  reqniied  to  Bnpport 
lOowt  net  A  tnbe  32ft.  long  and  llin.  in 
diameter  wonld  contain  22'0  onbio  feet  The 
tubea  that  contain  the  oork  are  uinally  made 
<d  oanvaa  and  painted.  The  weight  of  the 
oanvaa  tnbe  would  have  to  be  added  to  the 
general  weight  to  be  aapported.  Solid  oork 
should  be  used,  and  not  oork  shavings,  for 
fllling  the  tnbea  ;  oark  shavingn  get  more  or 
leas  saturated,  and  loee  thoir  bnoyanoy,  and 
generally  have  lass  bnoyanay  than  solid  oork, in 
oonieqnenoe  of  the  multitade  of  apoooa  between 
the  ahavings  whioh  would  admit  water. 

The  sooompanjing  sketch  ahowa  a   small 
boat  with   a  oork  belting  nnmd  under  her 


A-Ltt.—la  leeward.  The  holm,  is  a-lee  when  it 
ia  put  down  to  leeward.  Hard  a-lee  maana 
that  the  helm  muat  be  pnt  aa  tar  to  leewwd 
aa  it  oao  be  got     (Sm  "  Helm'a  a-lae.") 


AM. — A  prefii  pnt  to  many  words  to  show  that 
the  whole  is  included,  as  "all  aback," 
moaning  all  the  sails  are  aback ;  "  all-a- 
taunto,"  moaning  that  the  ship  ia  fully  rigged 
and  fittod  out,  with  eveiTthing  in  its  pUoe ; 
"  all  hands,"  tbo  whole  ahip'a  compaoy  ;  "  all 
Btauding,"  with  everything  in  ite  place — 
nothing  being  shifted,  &c. 

Hi  Alack  For'ard. — A  cry  raised  when  a  vessel 
is  sailed  so  near  to  wind  that  the  head  aails 
lift  or  shake. 

AUey. — The  channel  made  in  the  after  part  of  a 
steamship  for  the  propeller  shaft  ia  termed 
tho  shaft  alley. 

Jto/(.^Cp  the  maat ;  overhead.  "  Aloft  tlioro  I " 
is  a  manner  of  hailing  aeamen  who  may  be 
aloft  on  tho  mast  tops,  yards,  Ac. 

AUmg  the  Wind. — Sailing  along  the  wind  means 
to  sail  with  the  wind  from  a  point  to  tonr 
points  free,  or  with  the  wind  abeam. 

Along  the  Land. — To  lay  along  the  land  is  when 
a  vessel  can  hng  or  keep  dose  to  the  land 
withont  tacldng. 

Along  Shore.—Close  to  the  shore,  by  the  shore, 
or  on  the  shore. 

Alon/iide. — By  the  side  of  the  ship.  "  The  gig 
is  alongside,  sir,"  ia  a  common  way  of  in- 
forming the  owner,  master,  or  other  officers 
that  the  boat  is  manned  and  by  the  gangway, 
in  readiness  to  take  people  off ;  also  said  when 
a  boat  is  broQght  to  the  gangway  ao  that 
paasengers  can  embark. 

Amateur. — See  "  Corinthian." 

Amidthijii. — The  middlo  part  of  a  aMp.  The 
middle  part  of  anything.  To  pnt  the  helm 
amidships  is  to  bring  it  in  a  tine  with  the 
keel.  Generally  tho  word  has  reference  to 
the  middle  fore-and-aft  line  of  the  ship,  and 
to  a  middle  athwartehip  part  of  a  ship. 

Anchor /or  SmaH  Boatt. — For  small  open  boats 
the  anchor  should  weigh  lib.  for  every  foot  of 
length  Dp  to  20ft.  length  i  but  if  the  boat  be 
ballasted  another  Jib.  per  foot  of  length 
shonld  bo  added.  AnchorB  for  small  boata 
should  be  long  in  the  shank,  and  of  the  old- 
fashioned  pattern. 

AiuW-  Shacile. — A  shackle  which  connects  the 
chain  with  the  anchor. 

Anchor,  Tripping  an,— If  an  anchor  is  let  go  on 
very  firm  holding-ground,  or  on  ground  where 
the  anchor  is  likely  to  got  foni,  a,  tripping  line 
is  made  fast  to  the  crown  of  the  anchor ;  to 
the  other  end  of  the  line  a  baoy  is  made  fast, 
and  when  the  anchor  ia  "wanted"  it  oan 
be  broken  ont  of  the  ground  by  hanling  on 
the  tripping  line  if  it  oannot  bo  got  by  hauling 
on  the  cable. 

Another  plan  is  to  "  scow  "  the  anchor  by 
bending  the  end  of  the  oable  to  the  crown 
instead  of  to  the  ring  or  shackle.  The  cable 
is  then  "  stopped "  to  tho  ring  by  a  yam. 
When  the  oable  is  hanled  upon  the  atop 
breaka,  and,  of  oonree,  the  cable  being  fast 
to  the  crown,  the  anchor  is  readily  brokon  oot 
of  the  gronnd.  A  boat  should  not  be  left 
mooted  with  h«r  auehca  "toowed,"  as,  if  mij 
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anamiAl  Ntrain  came  opon  the  cable,  the  stop 
wrmM  brtfik.  ao'l  the  boat  woaM  probablj  go 
adrift.     Tho  trip  line  nhoul'l  be  med  in  itoch 


Anchor  Wnirh.— A  wfit<:h  kcj^t  oonKtantly  on  deck 
when  a  t»hi]t  in  at  anchor,  to  be  ready  to  veer 
ont  or  tak«*  in  chain,  or  to  f^lip.  make  nail, 
give  warning  Ut  the  hands  below,  Ac,  if 
the  Teo^el  Ik)  in  <langcr  of  collision  or  other 
miiiha]>f4.  One  hand  may  keep  an  anchor 
watch,  and  call  np  the  officers  and  crew  if 
nocesiiary. 

Anchor,  Winch  for  Raiting  a  Boat's. — Very  neat 
and  HmuU  wincIicM  are  now  made  for  almoet 
any  eixed  boat  that  haH  a  deck  forward, 
but  a  winch  in  not  readily  fitted  to  an  open 
boat,  and  fiHhormcn  have  a  very  simple 
contrivance  to  obtain  the  neoessazy  power. 
Get  a  Hhort  piece  of  hard  wood  about  4in.  in 
diameter,  and  of  a  length  cqnal  to  the  width 
of  the  l>oat  at  the  gunwale,  where  it  is  to  be 
fittcfi  to  Horve  as  the  barrel  of  a  winch 
(termo<l  a  "  wink  "  by  the  fishermen).  In 
either  end  drive  an  iron  pin  to  form  an  axle, 
and  to  keep  the  wood  from  opening  fit  an  iron 
band  on  eittior  ond  (all  the  iron  shonld  be 
galvanined).  On  each  gunwale  fit  an  iron 
band  on  either  end  (all  the  iron  should  be 
galvaniflod).  On  each  gnnwale  fit  an  iron 
plate — a  round  hole  in  one  plate  and  a  hole 
and  slot  (opening  aft)  in  the  other.  A  hole 
must  be  bored  throngh  the  wood  to  receive  a 
short  bar  of  tough  wood  or  iron  three  or  four 
feet  long,  to  serve  as  a  lever,  or  three  or 
four  pegs  can  be  inserted,  as  is  shown  in  the 
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sketch.  The  end  of  the  cable  will  be  fast 
to  the  vrink,  and  as  the  latter  is  hove  round 
the  cable  will  be  wound  up.  If  there  be  two 
hands  in  the  boat  the  cable  need  not  be  fast 
to  the  wink,  but  one  hand  can  heave  whilst 
the  other  holds  on  to  the  cable  and  coils  away. 
A  ratchet  and  pawl  are  sometimes  fitted  to 
the  wink.  Messrs.  Pascal  Atkey  and  Son, 
Cowos,  manufacture  a  suitable  ratchet  wind- 
lass for  small  yachts. 

Anchors  {Col€*8). — This  is  an  anchor  something 
like  the  "  old  bay."  It  has  a  yery  long  shank 
and  sharp  clean  flukes.  The  crown  is  fitted 
to  the  shank  and  kept  in  its  place  by  a  pin. 
The  advantage  of  this  anchor  is  its  great 
holding  power,  and  the  quickness  with  which 
it  gets  a  hold  even  in  hard  ground.  In  letting 
go  Tory  little  chain  is  required  to  bring  a 
TCBsel  up,  but  if  the  vessel  has  much  way  on 
»  good  scope  should  be  giyen,  as  the  anchor 


to  nnib.    Thm 
the  anchor  are  Tvy  Bglit,  aad  gvaenDy 
weight  required  is  25  per  oent. 
weight  of  other  aneboza. 

Anchon  (SnHfVt  SioehUu).—' 
anchor  is  reeommeiided  by  ib&  pataatew 
the  following  reasons:  It 
hold ;  cannot  f onl ;  requires  no  stoek  ; 
20  per   cent.    Ughfter  than  other 
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always  oants  properly ;  great  streiigth;  eaaily 
worked;  lies  flat  on  deck;   stowi  in  amall 
space ;  easily  tripped.    The  anchor  ia  shown 
in  the  annexed  cut,  Fig.  164. 
The  sizee  recommended  for  yachts  sre»  for 
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Answer, — ^To  repeat  an  order  after  an  oflioer ; 
thus,  if  the  order  be  to  the  helmsman,  **  Ko 
more  away,"  he  will  repeat,  *'  No  more  away, 
sir  ;*'  or  to  the  jib-sheetman,  *'  Check  the  jib- 
sheet,'*  he  will  answer,  "  Check  the  jib-sbeet, 
sir."  Thus  the  crew  should  always  "  answer  " 
every  order  to  show  that  they  comprehend. 

Answer  Her  Helm.— A  Teasel  is  said  to  answer 
her  helm  when  she  moTee  quickly  in  obedience 
to  a  movement  of  the  rudder.  Long,  deep 
vessels  are  slow  to  answer  their  helm.  A 
vessel  cannot  "answer  her  helm  "  if  she  has 
not  steerage  way. 

A  1. — ^The  highest  dass  obtaiuable  at  Lloyd's. 
Formerly  (from  about  1760)  all  new  ships  were 
classed  "A"  with  a  term  of  years  according 
to  their  Port  of  building;  after  this  term 
expired  the  ship  was  degraded  to  the  E  or  I 
dass,  and  so  frequently  it  hapi>6ned  that  a 
bad  ship  got  a  long  term  and  a  good  one  a 
short  term ;  and  perhaps  the  short-termed 
ship  when  repaired  for  the  dass  E  was  better 
than  the  long-termed  one  was  when  flrst  built. 
Such  an  absiurd  way  of  classing  formed  no 
useful  guide  for  underwriters  or  insuranoe 
brokers,  and  in  1824  the  present  wdl-known 
committee  of  "Lloyd's  Begister"  was  esta- 
blished, by  which  ships  are  dassed  and  giren  a 
term,  aooovding  as  th^  are  built,  in  eomplianoe 
with  oertiuiii  raise.    A  1  is  the  higheet  daee. 
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"A"  demotes  that  the  hnll  is  bnilt  of  good 
materials,  in  aocordanoe  with  certain  mles, 
"  1 "  is  the  symbol  that  the  rigging  and  general 
equipment  of  the  ship  are  in  every  way  perfect. 
The  number  of  years  assigned  to  a  ship  as 
her  term  depends  upon  the  quality  of  the 
materials  used  and  the  mode  of  construction, 
and  may  yary  from  eight  to  eighteen  years. 
A  well-built  ship  upon  being  restored  may  be 
retained  in  the  A  class.  <*  A  in  red  "  are 
ships  that  have  passed  their  term,  or  ships 
that  were  not  classed  when  built.  Class  JE 
applies  to  ships  fit  only  for  short  voyages. 
Class  E  and  I  are  similar  to  JE,  but  denote 
that  the  ships  are  not  fit  to  carry  perishable 
goods  on  any  voyage.  It  is  seldom  that  any 
number  is  assigned  but  1,  and  generally  the 
classes  will  be  found  distinguished  by  A  1 
15  years,  A  1  (in  red)  7  years,  M  1 ;  the 
classes 'JB,  £  and  I,  are  subject  to  annual 
inspection  (see  Lloyd's  Yacht  Begister). 

A'PeeIc  or  Peak, — An  anchor  is  said  to  be  a-peak 
when  the  cable  has  been  so  much  hove  in  as  to 
form  a  line  with  the  forestay ;  "  hove  short  ** 
so  that  the  vessel  is  over  her  anchor.  Yards 
are  a-peak  when  topped  by  opposite  lifts. 

Apostles. — Seainan's  slang  for  knightheads,  bol- 
lards, &c.,  for  belaying  warps  to. 

Apron. — A  piece  of  timber  fitted  at  the  fore  end 
of  the  keel  at  its  intersection  with  the  stem. 

Arch  Bockrd. — The  formation  of  the  counter  at 
its  extreme  aft  end,  being  a  continuation  of 
the  covering  board,  and  covers  the  heads  of 
the  counter  frames. 

Ardent. — A  vessel  is  said  to  be  ardent  when  she 
gripes  or  shows  a  tendency  to  come  to  against 
a  weather  helm. 

Are<is  of  Circles. — ^The  area  of  a  circle  is  found 
by  multiplying  the  square  of  the  diameter  by 
the  fraction  0*7854.  The  areas  of  small  circles 
in  decimals  of  a  foot  are  given  in  the  following 
table: 


EqniTsIent 

diameter  in 

decimals  of  a 

linear  foot  of 

12  inches. 

Area  of  circle 

Ciroomfe- 

Diameter 
in  inches. 

in  decimals 

of  a  sqiiare 

foot. 

renoe  of  the 

circle  in 

inches. 

1 

1 
' 

01 

0-0078 

8^ 

2 

0-2 

0-0314 

7'46 

8 

0*3 

00708 

11*88 

4 

0-4 

012S6 

14^ 

6 

0-5 

0-1968 

18^ 

7| 

0-6 

0-2827 

22-27 

81 

07 

0*3848 

26-31 

9| 

08 

0-50M 

80  23 

lOf 

0^ 

0*e3G2 

33  77 

12 

10 

0-7810 

37*60 

The  contents  of  a  tube  or  cylinder  can  be 
found  by  the  above  table. 

Thus,  say  a  tube  30ft.  long  be  3^ in.  (equal 
to  0*3  of  a  foot)  in  diameter,  then  tiie  area  of 
one  end  of  the  tube  will  be  *0706  sq.  ft. 
The  contents  of  the  tube  will  be  found  by 
multiplying  its  length  by  the  fraction  *0706 
(30  X  0706  =  2-118  cubic  feet).  If  the 
tube  were  6in.  in  diameter,  then  its  oonttnts 
would  be  30  X  *5  =  15  cubic  feet 


Arms. — ^The  extremities  of  anything,  as  yard  arms. 
Ashore. — A  vessel  is  said  to  be  ashore  when  she 

is   aground.      To  go  ashore  is  to  leave  the 

ship  for  the  land. 

A'Stay. — Synonymous  with  a-peak. 

Asthury^s  Tanning  for  Sails. — ^This  is  a  compo- 
sition for  tanning  sails  without  altering  their 
colour  :  it  is  said  to  preserve  the  canvas  and 
render  it  waterproof.  Messrs.  Astbury's 
address  is  48,  King-street,  Manchester. 

Astern. — Towards  the  stern.  To  move  astern ; 
to  launch  astern ;  to  drop  astern.  An  object  or 
vessel  that  is  behind  another  vessel  or  object. 

A4aunto. — With  all  the  masts  on  end,  and  rigging 
completely  fitted.     (See  **  All-a-taunto.") 

Athwart. — ^Transversely,  at  right  angles  to  for« 
and  aft ;  across  the  keel.  Athwart-ship  it 
thus  across  the  ship  from  one  side  to  the 
other.  Athwart  hawse  is  when  one  vessel 
gets  across  the  stem  of  another. 

A-trip. — When  the  anchor  is  broken  out  of  the 
ground  or  is  a-weigh.  A  topmast  is  said  to 
be  a-trip  when  it  has  been  launched  and  un- 
fidded. 

Ava^t. — Stop,  cease,  hold,  discontinue.  As  avact 
heaving  (stop  heaving),  avast  hauling  (siop 
hauling),  Sto. 

Awash. — Level  with  the  surface  of  the  water. 

Away. — A  general  order  to  go,  as  *'  away  aloft," 
for  men  to  go  into  the  rigging ;  *'  away  aft," 
for  the  men  to  move  aft,  Ac.  "  Qig's  away 
there,"  a  "  cutter's  away  there,"  or  "  dinghy's 
away  there,"  is  the  common  way  of  giving 
the  order  to  get  the  boats  ready  and  manned. 
"  Away  with  it,"  to  run  away  with  the  fall  of 
a  tackle  when  hauling  upon  it.  **  Away  she 
goes,"  said  of  a  vessel  when  first  she  moves 
in  launching.  "Away  to  leeward,"  "away 
to  windward." 

A'Weather. — The  situation  of  the  helm  when  it 
is  hauled  to  windward.  To  haul  a  tail 
a-woathor  is  to  haul  the  sheet  in  to  windward 
instead  of  to  leeward,  to  form  a  back  sail,  to 
box  a  vessel's  head  off  the  wind  or  put  stem 
way  on  her.    Qenerally  to  windward. 

A'Weigh. — Said  of  the  anchor  when  it  is  a-trip  or 
broken  out  of  the  ground.  The  anchor  is 
weighed  when  hove  up  to  the  hawse  pipe. 

Axioms  for  Yachtsmen  by  an  American. — Don't 
stand  up  in  a  boat ;  don't  sit  on  the  rail  of  a 
boat ;  don't  let  your  garments  trail  overboard ; 
don't  step  into  a  boat  except  in  her  middle ; 
don't  stand  up  in  a  boat  before  you  are  along- 
side ;  don't  pull  under  the  bows  of  a  ship — ^it 
looks  green,  and  the  consequences  might  be 
fatal ;  don't  forget  to  "  in  fenders  "  every  time 
you  shove  off;  don't  forget  that  a  loaded  boat 
keeps  headway  longer  than  a  light  one ;  don't 
make  fast  with  a  hitch  that  will  jam ;  don't 
lower  away  with  the  plug  out ;  keep  the  plug 
on  hand  by  a  small  lanyard  to  it,  so  that 
it  cannot  be  *'lod  astray"  and  have  to  be 
hunted  up  when  needed.  Do. — Do  hoist  your 
flags  chock  up— nothing  betokens  the  landa- 
man  more  than  slovenly  oolours ;  do  haul 
taut  all  your  gear ;  do  see  that  no  '*  Iriih 
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pennants  **  are  flying  adrift  aloft ;  do  have  a 
long  scope  out  in  a  gale ;  do  see  that  your 
crew  keeps  in  its  place  and  does  not  boss  the 
quarter  deck ;  do  keep  your  men  tidy  and 
looking  sailor-like;  do  keep  to  leeward  of 
competing  yachts  when  you  are  not  in  the 
match  yonrself. 

Ay€  Aye,  Sir. — The  response  made  by  seamen 
when  an  order  or  direction  is  given  them,  to 
show  that  they  understand  and  will  obey. 

B. 

Back. — To  back  a  sail,  is  to  haul  the  sheet  to 
windward. 

Back  and  fill. — To  luff  up  in  the  wind,  and  then 
fill  off  again.  Often  a  vessel  is  worked  up  a 
narrow  channel  with  a  weather  tide  by 
backing  and  filling :  that  is,  the  helm  is  put 
down  slowly,  and  the  vessel  kept  moving 
until  she  is  nearly  head  to  wind  ;  the  helm  is 
then  put  smartly  up,  and  the  vessel  filled 
again.  Care  must  be  always  taken  to  fill 
before  the  vessel  loses  way.  Figuratively, 
to  back  and  fill  is  to  blow  hot  and  cold,  or 
assent  and  dissent,  or  to  go  backwards  and 
forwards  with  opinions. 

BocWngf.— Timber  fitted  at  the  back  of  other 
timbers. 

Backstays. — The  stays  that  support  the  topmast 
with  a  beam  or  stem  wind.  The  topmast 
shrouds  or  rigging  (See  "  Shifting  Backstay, 
and  Preventer.") 

Backwater. — The  water  thrown  back  when  waves 
strike  a  wall  or  other  solid  object.  The  water 
that  appears  to  follow  under  the  stem  of  a 
ship.  To  back  water  is  to  move  the  oars  of  a 
boat,  so  that  the  boat  moves  astern  instead 
of  ahead. 

Baffling  Wind.  —  A  wind  that  is  continually 
shifting  its  direction,  so  that  it  is  difficult  to 
keep  the  sails  full  or  steady. 

Boy.— Sails  are  said  to  bag  when  th^  do  not  sit 
fiatly. 

Bo^ipe.— To  bring  the  sheet  of  an  after-sail, 
such  as  the  misen,  forward  to  the  weather 
rigging,  so  that  the  sail  forms  a  bag,  or  back 
sail :  useful  to  put  stem  way  on  a  vessel. 

Balance  Lu^.— (See  page  271.) 

Balance  Reef. — In  gaff  sails  a  band  with  reef 
points  or  eyelet  holes  for  lacing,  sewn  from 
the  throat  to  the  clew.  The  reef  is  taken  in 
by  lowering  the  jaws  down  to  the  boom  and 
lacing  the  sail  along  the  reef  band  to  the 
boom.  Sometimes  the  gaff  end  is  lowered 
down  to  the  boom  end  ;  in  which  case  the  reef 
band  is  laced  along  the  graff. 

Ba^«.— To  throw  water  out  of  a  vessel  or  boat  by 
buckets  or  balers. 

Balk. — A  hewn  tree ;  a  piece  of  timber  for  masts, 

BaUast. — ^A  ship  is  said  to  be  in  ballast  when  she 
has  no  merchandise  on  board,  but  only  sand, 
gravel,  mud,  or  rubbish  as  ballast.  A  yacht 
in  marine  parlance  is  always  "  in  ballast." 


Ballast,  To  Keep  Clean  or  Sxoeeten. — ^The  ballaat 
of  an  old  vessel  should  be  removed  every 
other  season,  scrubbed,  and  whitewashed  wiUi 
hot  lime,  or  coated  with  black  varnish  or  red 
lead.  The  hold  of  the  yacht  should  at  the 
same  time  be  thoroughly  cleansed  and  black 
varnished  or  red  leaded.  A  mixture  of  two- 
thirds  Stockholm  tar  and  one-third  coal  tar 
boiled  together  will  make  a  good  composition 
for  the  ballast  and  the  inside  of  a  vessel  below 
the  floor.  Some  vessels  are  now  regularly 
hauled  up  every  year,  and  of  course  their 
ballast  is  taken  out  and  stored.  (See  "  Laying 
up  "  and  "  Limber  Boards  "). 

Ballast,  Run,  into  a  Vessel.  —  Several  racing 
yachts  built  with  floors  as  shown  by  Fig.  20, 
page  100,  have  had  ballast  run  into  them,  bat 
the  plan  has  fallen  into  disuse  owing  to  the 
great  labour  of  cutting  the  lead  out  again  in 
case  alterations  became  necessary  ;  and  more- 
over  with  a  little  trouble  ballast  oan  be 
moulded  to  fit  into  every  cavity,  however 
small,  between  the  fioors  and  keel.  Before 
the  lead  is  run  into  a  vessel  the  timbers  and 
plank  should  be  cemented  or  smeared  with 
wet  clay ;  the  vessel  should  be  caulked  before 
the  lead  is  run  in. 

BdUast,  To  Shift  from  Inside  to  the  Keel.— 
The  quantity  of  ballast  that  can  be  re- 
moved from  inside  the  hull  whilst  the  same 
stability  is  maintained  by  placing  a  certain 
amount  of  metal  on  the  keel,  can  be  ascer- 
tained as  follows  :  before  the  vessel  is  hauled 
up  to  have  the  metal  keel  fixed,  perform 
the  following  experiment :  take  a  quantity 
of  ballast  (say  lOcwt.  for  a  20  tenner) 
from  the  hull  and  place  it  on  one  side  of 
the  deck  ;  mark  on  the  vessel's  side  the  line 
to  which  she  is  heeled ;  after  the  metal  keel 
has  been  fixed  and  the  vessel  launched,  put 
exactly  the  same  weight  of  ballast  (taken  from 
the  hull)  as  before  on  the  side  of  the  deck  in 
exactly  the  same  place ;  then  remove  ballast 
from  the  inside  until  the  vessel  heels  to  the 
line  she  did  before  the  metal  keel  was  fixed. 
This  experiment  should  always  be  made  before 
sailing  a  vessel  to  a  lighter  load-line  after 
fixing  a  metal  keel  or  adding  to  one.  The  ex- 
periment should  be  performed  in  perfectly 
smooth  water.  (The  result  can  be  arrived  at 
by  calculation,  as  explained  in  **  Yacht  Design- 
ing,' '  but  the  process  requires  too  many  figures 
to  introduce  here.) 

BalUist,  Shifting. — To  put  ballast  in  the  weather 
side  of  a  vessel  during  sailing.  This  practice 
is  now  strictly  forbidden  in  yacht  racing,  and 
if  a  man  were  known  to  practise  it  he  would 
be  shunned  as  a  thoroughly  dishonest  per- 
son. 

Balloon  Sails.  —  Balloon  canvas  is  a  term 
applied  to  sails  of  large  dimensions,  made  of 
light  canvas,  and  generally  only  used  in 
yacht  matches.  A  balloon  jib  fills  up  the 
whole  space  from  the  bowsprit  end,  mast- 
head, and  mast  at  deck ;  a  balloon  foresail 
is  hanked  to  the  forestoy,  but  the  foot 
reaches  some  distance  abaft  the  maet;  a 
balloon  topsail  has  a  yard  nearly  as  long  at 
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the  yaoht  is  lon^  over  all,  and  the  foot 
extends  beyond  the  gaff  on  a  jack  yard ;  a 
balloon  maintopmast  staysail,  has  an  up  and 
down  weather  leech  extending  below  the  lower 
comer  of  the  sail,  which  is  hanked  to  the 
maintopmast  stay  (see  Fig.  23,  page  93).  A 
jib  topsail  is  sometimes  termed  a  balloon 
sail,  bat  now  it  is  generally  considered  a 
<<  working  sail.'*  Balloon  jibs  are  going  ont 
of  fashion,  as  "  bowsprit  spinnakers  "  are 
now  more  generally  used,  and  are  more  easDy 
handled.  In  cutters,  jack  yards  for  balloon 
topsails  are  generally  dispensed  with,  bat  are 
still  used  in  yawls  and  schooners ;  bat  the 
latter  seldom  now  have  a  jack  yard  for 
fore  topsail. 

Bare  Poles.— With  no  saU  set.  With  all  the 
sails  furled  or  stowed  at  sea  for  scudding 
before  a  heayy  gale,  or  sometimes  for  lying 
to. 

Bargee. — ^A  seaman  employed  on  board  a  barge. 

Bar  Harbour, — A  harbour  that  has  a  bank  or 
bar  of  sand  or  gravel  at  its  mouth,  so  that  it 
can  only  be  ^tered  at  certain  hours  of  the 
tide. 

Barqys. — ^A  ship  without  yards  on  her  mizen 
mast. 

Bafl'quentine, — ^A  yeesel  square  rigged  on  her  fore- 
mast, and  fore-and-aft  rigged  on  her  two 
other  masts. 

Barra  Boats. — Vessels  common  to  the  Western 
Isles  of  Scotland,  with  almost  perfect  V 
section. 

Barrel. — The  part  of  a  capstan,  windlass,  or 
winch  round  which  the  cable  or  rope  is  wound 
whilst  heaving.     Sometimes  termed  the  drum. 

Bate  Line. — In  naval  architecture  a  level  line 
near  the  keel,  from  which  all  heights  are 
measured  perpendicularly  to  it.  Generally  in 
yacht  designs  the  load  water-line  is  made  the 
base  line,  and  all  depths  and  heights  are 
measured  perpendicularly  or  at  right  angles  to 
the  foad  water-line,  as  shown  in  the  Sheer  Plan. 

Batten. — A  long  piece  of  wood  used  to  lash  to 
yards  or  booms  to  strengthen  them.  Thin 
pieces  of  hard  wood  fitted  to  spars  to  prevent 
their  being  chafed  or  cut.  Thin  splines  of 
wood  used  by  draughtsmen  to  make  curved 
lines.     Gtoerally  a  thin  strip  of  wood. 

Batten  Down. — Putting  tarpaulins  over  hatches 
or  skylights,  and  securing  them  by  iron  ban 
or  battens. 

Beach. — ^A  Shore.  To  beach  is  to  lay  ashore,  to 
strand. 

Beach  Boats. — ^Flat  floored  boats  that  can  be 
readily  beached.     (See  page  299.) 

Beacon. — ^A  stake,  boom,  or  post  put  on  a  sand- 
bank or  shoal  as  a  warning  for  vessels. 

Beacon  Buoy. — ^A  buoy  with  a  kind  of  cross  upon 
top  of  it. 

Beadon*s  Safety  Reel. — Used  for  belaying  the 
main  sheet.  This  was  a  oontrivanoe  invented 
in  1833  described  in  "  Folkard's  Sailing  Boat." 
This  reel  is  said  to  have  been  contrived 
without  cogs  or  catches,  and  released  the 
main  sheet  upon  the  boat  being  held  to  a 


certain    angle    (See  "  Oruickshank's  Patent 
Cleats".) 

Bea^n. — ^A  timber  that  crosses  a  vessel  trans- 
versely to  support  the  deck.  The  breadth  of  a 
vessel.  '*  Before  the  beam  "  is  forward  of  the 
middle  part  of  a  ship.  The  wind  is  said  to  be 
before  tiie  beam  when  the  ship  makes  a  less 
angle  than  90°  with  the  wind.  A  beam  wind 
is  a  wind  that  blows  at  right  angles  to  a 
vessel*  s  keel.  "  Abaft  the  beam  "  is  towards 
the  stem. 

Beam  a/nd  Length, — ^The  proportion  a  vessel's 
beam  bears  to  her  length.  A  quarter  of  a 
century  ago,  it  was  considered  that  this  pro- 
portion had  a  great  deal  to  do  with  speed, 
hence  many  buUders  set  great  store  on  the 
particular  amount  of  beam  to  length  they  gafe 
a  vessel.  A  yacht  was  seldom  made  more 
than  four  times  her  beam  in  length,  but  now 
a  common  proportion  is  five  times  the  beam. 
It  is  generally  contended  that  the  builders' 
rule  and  Thames  rule  for  ascertaining  tonni^ 
have  a  great  deal  to  do  with  the  diminishing 
of  breadth  in  its  proportion  to  length,  and  so 
no  doubt  it  has,  inasmuch  as  an  owner  finds 
that,  if  he  builds,  say,  a  yacht  of  100ft  in 
length,  he  gets  practically  no  more  room  in 
her,  if  he  makes  her  22ft.  in  breadth,  than  he 
would  if  she  were  only  21ft.  It  would  of 
course  be  an  advantage  to  the  builder  to 
make  the  yacht  22ft.  in  breadth,  as  her  ton- 
nage would  be  189  tons,  instead  of  185  ;  so  he 
would  be  paid  about  2001.  more  for  the  foot 
extra  beam,  and  practically  there  would  be 
nothing  to  show  for  it.  la  sailing  yachts  it 
is  not  found  prudent  to  make  the  length  mnch 
exceed  five  times  the  beam,  and  hitherto 
results  seem  to  show  that  a  better  proportion 
is  four  and  a  half  times  the  beam.  A  yacht 
that  has  a  beam  of  only  four  times  her  length 
need  be  rather  shallow,  or  she  would  have  a 
very  large  displacement  and  would  be  slow ; 
on  the  other  hand,  shallow  vessels  are  not 
good  sea  boats.  The  comparatively  deep  and 
long-bodied  vessels  make  the  best  sea  boats. 
They  are  of  a  good  weight,  which  tends  to 
lessen  the  influence  of  the  waves  on  their 
motions,  and  they  are  easier  in  their  motions 
with  a  beam  sea.  (See  the  chapters  on 
"  Besistanoe  and  Speed,"  page  49  ;  "  Ballast," 
page  63 ;  *'  Spars,"  page  68.) 

Beam  Ends. — ^A  veesel  is  said  to  be  on  her  beam 
ends  when  she  is  hove  down  on  her  side  by 
the  wind  or  other  force,  so  that  the  ends  dP 
her  deck  beams  are  on  the  water,  or  her  deck 
beams  perpendicular  to  the  water. 

Bear  To, — ^The  direction  an  object  takes  from  a 
ship  expressed  in  compass  points  or  by  points 
in  the  vessel ;  as  in  reference  to  another  vessel 
she  bean  S.E.  or  W.S.W.,  Ac.,  or  on  the  port 
bow,  or  weather  bow,  port  beam  or  weather 
beam,  port  quarter  or  weather  quarter,  Ac. ; 
or  two  points  on  the  weather  bow  or  port 
bow,  Ac.  * 

Bear  a  Hand  There, — ^An  admonition  to  hurry. 

Bear  Away  or  Bear  Up. — ^To  put  the  helm  up 
and  keep  the   vessel    more   off   the  wind. 
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Qenerallj  nsed  in  olose-hanled  sailing  when 
a  yessel  be^niis  to  alter  her  coarse  by  sailing 
off  the  wind.    (See  **  Wear.") 

Bearinga. — The  direction  between  one  object  and 
another ;  generally  the  direction  of  an  object 
on  land  to  a  ship. — ^The  widest  part  of  a 
yessel  which  may  either  be  aboTO  or  below 
water.  A  yessel  is  said  to  be  on  her  bearings 
when  she  is  heeled  oyer,  so  that  her  greatest 
breadth  is  in  the  water. 

Bearings  hy  Compass. — An  object  is  said  to  bear 
so  many  points  on  the  port  or  starboard  bow, 
or  port  or  starboard  qnarter,  or  port  or  star- 
board beam  as  the  case  may  be ;  or  an  object 
may  be  said  to  bear  E.N.E.  or  £.  or  W.,  Ac, 
from  the  point  of  obsoryation.  The  nsn&l 
plan  of  taking  a  bearing  is  to  stand  directly 
oyer  the  binnacle,  and  notice  which  point  on 
the  compass  card  direclly  points  to  the 
object.  A  more  accurate  way  of  taking 
bearings  may  be  followed  thus  :  on  each 
-  qnarter-rail  abreast  of  the  binnacloi  haye  a 
half  compass  plate  of  brass  fixed,  or  mark 
off  compass  points  on  rail,  and  let  two 
opposite  points  (say  north  and  south)  be  in 
direct  line  or  parallel  with  the  keel.  A  pointer 
or  hand,  eight  or  nine  inches  long,  must  be 
fitted  to  the  plate,  to  ship  and  unship  on  a 
pivot ;  moye  the  pointer  until  it  points  directly 
to  the  object,  then  read  off  t^e  number  of 
points  it  is  from  the  direction  of  the  ship's 
head.  Next  observe  the  direction  of  the  ship's, 
head  by  the  binnacle  compass  ;  if  the  ship's 
head  points  N.,  and  the  pointer  showed  the 
object  to  be,  say,  fonr  points  away  westerly 
from  the  direction  of  the  ship's  head,  then 
the  object  will  bear  N.W.,  and  so  on.  If  very 
great  accuracy  be  required,  and  if  the  ship 
be  yawing  about,  one  hand  should  watch  the 
biimacle  compass,  whilst  another  makes  the 
observations  with  the  pointer. 

An  object  is  said  to  bear  "  on  the  bow  "  if 
its  direction  in  relation  to  the  ship  does  not 
make  a  greater  angle  with  the  keel  of  the 
yessel  than  45°.  If  the  direction  of  the 
object  makes  a  greater  angle  than  that  it 
would  be  said  to  bear  "  before  the  beam ;  " 
next  on  the  beam,  then  abaft  the  beam,  on  the 
quarter,  right  astern. 

Bsat. — ^To  beat  to  windward  is  to  make  way 
against  the  wind  by  a  zigzag  course,  and 
frequent  tacking.  (See  "Thrashing'*  and 
"  Turning  to  Windward.") 

BeaHng  to  TTindtoard.— (See  "  Beat.") 

Becalm. — ^To  deprive  a  yessel  of  wind,  as  by  one 
yessel  passing  to  windwaxd  of  another. 

Becalmed. — ^In  a  calm ;  without  wind. 

Becket. — ^A  pieoe  of  roi>e  used  to  oonfine  or 
secure  spars,  ropes,  or  tackles.  Generally  an 
eye  is  at  one  end ;  sometimes  an  eye  at  either 
end ;  or  a  knot  at  one  end  and  an  eye  at  the 
other. 

B§i\f. — Strength ;  generally  the  weight  of  the  men 
hauling  on*a  rope.  *'  More  beef  here"  is  a 
request  for  help  when  hauling. 

Btfore  the  Beam, — Towards  the  bow  or  stem  of 
a  TesseL 


Before  the  Mast. — A  term  used  to  describe  tHe 
station  of  seamen  as  distinguished  from 
officers.  Thus  a  man  before  the  mast  means 
a  common  sailor,  and  not  an  officer.  The 
term  owes  its  origin  to  the  fact  that  the 
seamen  were  berthed  in  the  forecastle,  which 
is  usually  '*  before  the  mast." 

Before  the  Wind, — ^Running  with  the  wind 
astern. 


Behaviowr. — The  performance  of  a  ship  in  » 
way  or  undw  canvas  is  generally  termed  by 
sailors  her  *'  behaviour." 

Bf^y  That. — An  order  g^ven  whilst  men  are 
hauling  on  a  rope,  Ac.  Also  slang  for  cease 
talking  or  fooling. 

Belay,  To. — To  make  fast  a  rope  or  fall  of  » 
tackle.  In  hauling  upon  a  rope  the  signal  to 
cease  is  usually,  **  Belay ! "  or  "  Belay  there ! " 
Belay  that,  or  "  Avast  hauling !  Belay !  " 

To  belay  the  mainsheet  in  small  boats  where 
the  sheet  trayels  on  a  horse  through  a  block. 
The  block  will  travel  on  the  horse  by  a  thimble 
eye  strop;  the  sheet  will  be  spliced  to  the 
clew  cringle  in  the  sail  and  Jove  through  the 
block.  Bring  the  fall  of  the  sheet  down  to 
the  pin  under  the  stem  seat,  round  which  pin 
take  a  single  turn ;  then  take  a  bight  and  jam 
it  between  the  sheet  and  the  seat,  and  a  alij^ht 
pull  will  release  the  sheet.  The  sheet  can  be 
belayed  in  the  same  fashion  by  a  turn  taken 
under  a  thole  pin  in  the  gunwale ;  or  a  bight 
of  the  fall  can  be  taken  and  made  fast  round 
the  sheet  above  the  block  by  a  slippery  hitch. 


Fio.  IM.  « 

A  plan  for  belaying  a  single  sheet  is  shown  m 
the  accompanying  sketch.  A  pin  is  fitted  into 
the  transom  as  shown.  The  fall  of  the  sheet 
is  brought  round  the  pin  outside  the  transom, 
then  round  the  pin  inside  the  transom,  and  a 
bight  jammed  in  between  the  transom  and 
sheet. 


Belwying  Pins, — ^Pins  in  racks,  in  oaTelBf 
hoops,  Ac,  to  make  fast  ropes  to. 

Bela/ying  the  BinnacU, — ^A  slang  term  applied  to 
a  greenhorn  who  ^uses  unseamanlike  terms, 
'  or  who  does  not  know  the  duties  of  a  feamui, 
Ao, 

Bell  Buoy. — ^A  buoy  with  an  iron  cage  npoa  top 
of  it,  with  a  bell  which  is  s&uck  bj  a 
hammer  moyed  by  the  heave  of  the  sea. 

BelU. — The  manner  of  keeping  time  on  board 
ship  by  striking  a  bell  every  half  honz. 
Thus  one  bell  is  a  half  hour,  as  half-past 
twelve;  two  bells  one  o'clock;  three  bells 
half -past  one,  and  so  on  until  eight  bells  aze 
struck,  which  would  be  four  o'clock.  One 
bell  would  then  be  begun  again  and  prooeed 
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V  to  «lgU  o'olook.      Tliu  aifht  balls  are   i 
■traok  ntrj  four  hDun,  tii«  dBrktiou  ^  • 
watoh  (ue  "  Wktab").    (Sm  page  19S,) 

Briois. — A  Keneralterm  tor  the  Dodai-deok  apkoe. 
To  go  below  i<  to  dsBoeod  from  ths  deck  to 
tha  iBibm,  or  to  under  the  deok.  A  ■e&tnui 
ftlwaye  goes  "  below,"  *ad  nerer  "  down- 
itain."  It  is  oooiidered  very  gre«D  uid 
Uadamui-likB  to  haai  »  parson  on  board  a 
veuel  >p«ak  of  going  "  downitain "  tor 
below,  or  npstain  tor  "  on  dsok." 

fblow,  or  BeloiB  TJurt ! — A  mods  of  bailing  or 
attiaoting  the  attention  ot  tha  onw  below  b; 
those  on  deok. 

fntd.^To  faeten  a  tope  to  anotiur  j  to  laatan  a 
rope  to  >  ipar  ;  to  bend  a  aail  to  a  yaid,  Aa. 
A  knot,  a  mode  of  tMttiing  a  rop*  to  a 


Stoat  planka  oi 


Bmdt.—Tb»  walae  ol 
the  side  of  a  ehip. 
Bnwoped. — Aground  for  want  of  water,  owing  to 

neap  tides. 

Btrmuduin  Rig. — The  mast  of  a  Barmada  rig|»d 
boat  is  verj  long,  and  is  placed  far  into  the 
bew,  whioh  is  nsnaUy  yery  blntl.  The  mast 
rakes  aft,  and  tha  sail  set  npon  it  is  of  ths  well- 
known  sliding  gnntei  shape.  The  objeotion  to 
tbe  rig  is  the  long  heair;  mast  plaoed  in  the 
•Tes  of  tha  boat,  and  although  the  tail  standi 
wall  when  hauled  in  on  a  wind,  yet  oft  the 
wind  it  oaoses  some  tronble,  as  it  Is  alnuiat 
impossible  —  emept  in  Terj  strong  br««M* 
— to  keep  tha  tail  from  falling  on  board. 

Berth. — The  sitoatiou  of  a  ship  when  at  anohor. 
A  place  to  sleep  in  ;  a  oabin.    EmploTment. 

Btrthon't  ColUp$iblt  Boati. — These  boats  wen 
InTented  by  the  Bar.  E.  Berthon  in  1S51. 
They  are  nmde  npon  longttadlnal  frames 
with  a  doable  skin  of  atont  canvas.  When 
oollapaed  the  gnnwales  fold  outwards,  baok 


■atootbekeaL  A7lt.din^wUehHi«liteait 
a  Cton  Taeht,  will  haT*  8ft.  beam,  and  when 
folded  cmly  raqnire  spao*  of  Tft  X  2tt.  x  fin. 
The  weight  of  snnh  a  boat  Is  abont  Ulb. 

A  small  boat  lOtt.  long  weighs,  with  all  the 
gear,  abont  801b.  A  yaoht's  gig  itit.  Icog, 
tewt     Tba  fom  <rf  a  boat  10ft.  long  ia 


From  experiments  made  by  tht  Admiral^ 
(1878)  with  a  20ft  boat,  intended  f or  ths  nae 
of  troopships,  a  Berthon  is  not  adapted  to 
oairy  a  gret,t  weight  (60  "blue  jaokats " 
formed  the  weight),  as  after  being  rowed 
some  distanoe  the  shores  showed  signa  of 
atruning,  and  it  was  anticipated  that  in  a 
eeawa;  the  boat  wonid  hare  oollapaed. 

Btrihon't  hogt,  or  Bpt*d  Indiooton. — A  log  In- 
Tented  by  the  B«T.  S.  Berthon.  A  tabs 
passes  through  ths  keel,  and  the  water  rieas 
in  thia  tabs  in  proportion  to  the  epeed  ot  the 
Teasel  throngb  the  water.  A  simple  nw- 
ohanioal  oontrivauoe  of  weight,  line,  aad  yaSiMj 
lerres  to  indicate  ths  speed  on  a  diaL 

BsMt. — In  ahipbailding,  the  departare  from  tha 
square  a  timber  is  mada  to  take  to  soil  Hie 
inclination  of  a  plank.  An  obliqae  edge  of  a 
pteoe  of  timber  or  plank. 

£nwllinf  Board.  —  A  ^ace  of  wood  nsed  bjr 
ship  bnildeia  on  wUoh  the  angla  of  tha 
beTels  tor  timbers  are  to  take  an  Miarked  In 

Bibt. — Pieces  of  tlmbo*  faatened  to  the  honnda 
of  ships'  masts  to  support  ths  trestle  tress. 

Bight. — A  loop  or  psti  ot  s  rope  doabled  so  as  to 
form  a  loop,  thns  f). — The  deepest  part  of  a 
bay. 

Bitpe. — The  round  in  a  Tsetel'e  timbers  whan 
they  begin  to  spproaoh  a  Tertioal  direotim. 
(See  page  lie.) 

Biltred. — A  Tsesel  is  said  to  be  bilged  when  hac 
traming  ii  broken  in,  or  damaged  along  bar 
bilge  by  groonding,  or  falling  down  when 
shored  np  by  the  side  ot  a  wharf. 

B<igt  CmIs.— Pisoee  of  timber  fitted  langitadinally 
on  a  Tesssl's  bottom,  so  Uiat  shs  may  taka 
the  ground  readily  and  not  damage  her  bottom. 
Bilge  keels,  howBTer,  now  fulfil  diftarant  oSosa 
and  are  fitted  to  large  ehips  to  assist  in 
cheeking  their  rolling.  The  Brighton  beaoh 
boats  are  fitted  with  bilge  keels,  and  it  haa 
bean  argned  (bat  Hmj  pnTent  a  boat  auking 
lee  way ;  of  oourae  only  the  lea  bilge  ked  san 
so  operate,  and  the  eSeetirenass  of  thia  on* 
would  be  interfered  with  by  the  distnrbod 
state  of  the  water  near  it.  Bilge  keela,  if 
Tory  deep,  would  aSaot  Tery  greasy  a  bo«t'B 
handineai  in  tacking  j  also  the  lae  one  woold 
aasist  in  healing  the  boat  to  an  extant  de- 
pendant npon  the  foree  ot  the  lee  wi^,  uid 
tha  area  ot  the  bilge  keel ;  on  ths  other  hand, 
bilge  keels  will  tend  to  eheok  the  ssdd^ 
heeling  of  a  boat,  for  the  same  reaaon  that 
they  cause  the  ptooeas  of  rolling  to  bs  more 
slowly  performed. 

BOgt  f stfon*.— Stont  pieee*  of  timbat  fitted  fnUda 
a  Tsseel  in  a  foT«Huid-att  dlreotioB  along  tba 
bilge  to  sbengthen  her. 

fii'Ife  SlnLfces. — Thick  plank  worked  longitwB- 
nail;  in  the  eeiliog  of  a  Taaaal  inside  along  tfaa 
bilge  to  atrongthan  her— need  instead  of  hUga 
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Bilge  Water. — The  water  inside  a  yeseel,  wliioli 
in  flat-floored  crafts  may  rest  in  the  bilge. 

BiU, — A  point  of  land  ;  also  the  extreme  points 
of  the  flakes  of  an  anchor. 

Bill  Boards. — Pieoes  of  wood  fitted  to  the  bow  of 
a  vessel  to  protect  the  plank  from  the  flake 
of  the  anchor. 

Bill  of  Health. — ^A  document  wherein  it  is  certifled 
that  the  condition  of  the  crew  is  healthy  or 
otherwise.  Hence  a  clean  bill  of  health 
means  that  all  the  crew  are  free  from  disor- 
ders, and  a  foul  bill  of  health  the  contrary. 

BiU  of  Lading. — A  docnment  setting  forth  the 
cargo  of  a  ship,  certified  by  the  master. 

Bill  of  Sale. — ^A  docnment  by  which  a  yessel  is 
transferred  from  one  owner  to  another.  A 
"Bill  of  Sale"  must  be  produced  before  a 
register  can  be  transferred.  Forms  of  Bill  of 
Sale  can  be  procured  from  Waterlow  and  Sons, 
printers  and  stationers,  London. 

Billy  Buoy. — ^A  bluff  bowed  yessel,  common  in 
the  north,  rigged  with  one  mast,  and 
commonly  with  a  square  topsail. 

Binnacle. — A  case  wherein  the  oompasi  is 
contained. 

Bird's  Nest.— (See  "  Crow's  Nest.)" 

BirUn. — Arowing  and  sailing  boat  of  the  Hebrides. 

Bitter  End. — The  end  of  a  cable  inside  the  bitts. 
The  extreme  end  of  a  rope. 

Bitts. — Stout  pieces  of  timber  fitted  in  the  deck 
to  receiye  the  bowsprit ;  also  stout  pieces  of 
timber  fitted  in  the  deck  by  the  side  of  the 
mast,  to  which  the  halyards  are  usually 
belayed. 

EUUk  Book. — A  book  kept  at  the  Admiralty,  or 
said  to  be,  wherein  is  recorded  the  offences  of 
seamen.  Several  yacht  clubs  have  kept 
"  black  books,"  but  they  have  been  of  little 
use,  as  owners  showed  a  disinclination  to 
insist  that  no  man  should  be  engaged  in  his 
yacht  who  was  on  the  **  black  book." 

Black  Paint. — A  good  mixture  for  the  outside  of 
a  boat  is  thus  made:  to  61b.  of  best  black 
paint  add  half  pint  of  good  varnish  and 
ilb.  of  blue  paint. 

Black  9lb. ;  raw  linseed  oil  1  quart ; 
boiled  linseed  oil  1  quart ;  dryers  ^Ib. 

For  an  iron  yacht :  Icwt.  of  Astbuzy's 
oxide  of  paint ;  6  gallons  of  boiled  linseed 
oil;  1  gallon  of  turpentine  ;  8  gallons  of 
yaniish ;  211b.  dryers.  (Messrs  Astbury's, 
King-street,  Manchester.) 

Blacking  Dovm. — Painting  or  tar- 
ring the  rigging,  or  sides  of  a 
ship. 

Black  Jack,— The  black  flag  hoisted 
by  pirates. 

Blachvall  Hitch. — ^A  hitch  used  to 
jam  the  bight  of  a  rope  to  a 
hook,  Ao,     (Fig.  167.) 

Blade.  —  The  flat  part  of  an 
oar. 

Bleaching. — An  American  plan  for 
bleaching  sails  is  as  follows : — Scrub  with 
soap  and  fresh  water  on  both  sides,   rinse 


well,  then  sprinkle  with  the  following  solution  : 
slacked  lime,  2  bushels ;  draw  off  lime  water 
and  mix  with  120  gallons  water  and  ^Ib.  blue 
vitriol.  This  also  preserves  the  sails.  (See 
"  Mildew.") 

Blind  Harbour. — ^A  harbour  whose  entrance  can- 
not readily  be  made  out  from  a  distance. 

Blisters. — Unsightly  blisters  on  paint  are  generally 
caused  by  putting  new  paint  upon  the  top  of  old, 
or  using  very  thick  paint.  The  old  paint 
should  be  burnt  or  scraped  off. 

Block. — ^A  pulley.  A  single  block  has  one  sheave ; 
double,  two  ;  three-fold  or  treble,  three ;  and 
so  on.     (See  "  Fiddle  block.)" 

Block  and  Block. — Chock-a-block.  When  tha 
blocks  of  a  tackle  are  hauled  close  together. 
A  vessel  is  said  to  take  her  main  sheet  block 
and  block,  when  the  boom  is  hauled  so  much 
aboard  that  the  two  blocks  come  close  or 
nearly  close  together. 

BUnOf  A. — ^A  gale  of  wind. 

Blue  Jackets. — Sailors. 

Blue  Peter. — A  blue  flag  with  a  white  square  in 
the  centre ;  hoisted  at  the  fore  truck  as  a 
signal  that  the  vessel  is  about  to  go  to  aea. 
Sometimes  for  brevity  called  Peter. 

Blvs  Water. — The  open  sea  or  ocean. 

Bluff. — ^A  wall-like  headland. 

Bluff-howed. — Very  full  bowed,  thus  ^D. 

Board. — In  beating  to  windward  a  board  ia  the 
time  a  vessel  is  on  one  tack  and  the  distance 
she  makes  on  that  tack.  Thus  it  may  be  a 
long  board  or  a  short  board.  Working  to 
windward  by  a  long  board  and  a  short  board 
is  when  a  vessel  can  more  nearly  lie  her 
course  on  one  tack  than  on  another.  Thus, 
suppose  the  wind  be  S.W.,  and  the  vessels' 
course  from  headland  to  headland  S.S.W.,  and 
the  vessel  can  lie  four  points  from  the  wind  ; 
then  on  the  starboard  tack  the  vessel  will 
head  S.,  or  two  points  off  her  course  ;  on  the 
port  tack  she  will  lie  W.,  or  six  points  off 
her  course.  The  long  board  will  be  the  one 
on  the  starboard  tack.  A  vessel  is  said  to 
make  a  good  board  when  the  wind  frees  her 
on  one  tack  ;  a  bad  board  when  it  heads  her. 
A  stem  board  is  to  get  stem  way  on  whilst 
tacking. — To  board  a  ship  is  to  enter  upon 
her  deck,  generally  supposed  to  mean  without 
invitation. — "  By  the  board ' '  to  fall  dose  by  the 
deck. — A  mast  is  said  to  go  by  the  board 
when  it  breaks  by  the  deck  and  falls  orer- 
board. 

Board  a/nd  Boa/rd. — ^Vessels  are  said  to  work 
board  and  board  when  they  keep  in  company 
and  tack  simultaneously. 

Boat  Building. — In  the  first  place  lay  off  the 
sections,  keel  and  stempost,  and  stem  as 
described  page  253  (see  also  the  chapter 
on  Canoes).  [If  the  keel  has  a  straight 
.  edge,  top  and  bottom,  it  will  not  require 
to  be  laid  off.]  When  the  sections  are 
laid  off,  proceed  to  make  moulds  to  fit  the 
curves  ;  these  moulds  wUl  be  made  of  ^  inch 
or  I  inch  deal  or  elm,  any  odd  pieoes  of  stuff 
will  do,  and  there  can  be  as  many  joints  in  a 
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mould  as  may  be  fonnd  oonyenient :  (See 
Fig.  168.)  The  oross  piece  A  should  be  stent 
enough  to  keep  the  monld  rigid.  The 
diagonal  braoes  D  need  not  be  used  if  the 
monld  can  be  made  rigid  without  them ;  in 
such  case  the  joints  in  the  monld  should  be 
secured  by  a  doubling  piece.    The  bar  W.L. 
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represents  the  load-water-line.  B  is  the  part 
that  fits  on  the  keel  and  represents  the 
"joggle"  in  the  floor-timber.  The  cross 
piece  here  should  be  securely  attached  and 
fixed  so  that  the  joggle  is  of  the  proper  depth. 
A  nail  on  each  side  of  the  mould,  or  a 
couple  of  pieces  of  wood  nailed  to  the 
keel,  will  keep  the  mould  in  position  on  the 
keel. 

The  outer  edges  of  the  mould  must  be 
planed  up  to  fit  the  curre  of  the  section  as 
drawn  on  the  monld  loft.  When  floors  or 
timbers  haye  to  be  sawn  out,  and  not  steamed, 
the  mould  is  laid  oyer  the  timber  and  its 
shape  marked  on  it  by  pencil  or  chalk. 

The  stem  and  stempost  are  tenoned  into 
mortices  in  the  keel ;  but  if  the  keel  be  not 
thick  enough  to  take  a  tenon,  the  keel  and 
stem,  and  keel  and  stempost  are  box- 
scarphed  together  by  halves ;  that  is,  half  the 
thickness  of  each  is  cut  away. 

In  all  the  drawings  of  small  boats  giyen  in 
the  body  of  the  book,  the  load-water-line  is 
made  the  base-line,  and  therefore  eyeiything 
must  be  plumb  to  that. 

Haying  got  the  stem,  stempost,  and  keel 
shaped  and  put  together,  proceed  to  flx  them 
to  tiie  stocks.  [A  deal  flrmly  flxed  edgeways 
at  a  conyenient  distance  from  the  floor — high 
enough  to  enable  the  builder  to  driye  ti^e 
nails  up  through  the  bottom  of  the  boat — ^will 
make  the  stocks.]  A  straight  edge  or  line 
must  be  flttod  from  stem  to  stsm-poet  to 
represent  the  load-water-line  as  shown  on  the 
Sheer  Plan:  (See  Plate  IV.) 

Also  a  stout  bar  of  wood  must  be  nailed  to 
stem-head  and  stem-post-head,  aboye  the  one 
marking  the  L.WJj.,  to  firmly  connect  the 
two ;  this  bar  will  be  found  useful  for  nailing 
the  mould  stays  to. 

In  fixing  the  keel  stem  and  stem  post  frame 
on  the  stocks  it  must  be  wedged  up  forward 
until  the  line  or  straight  edge  representing 
the  load-water-line  is  perfectly  leyel  or  hori- 
sont%l.  A  spirit  leyel  or  plumb  leyel  can  be 
used  for  this  adjustment. 

Fit  the  dead  wood  knee  aft,  and  the  stem 
knee  or  apron  forward.    Bore  the  holes  for 


the  through  bolts  with  a  long  augur  or  gimlet. 
The  heads  of  the  bolts  wUl  be  inside,  and 
clenched  outside  oyer  a  ring  :  (See  Plate  m.) 

Next  the  transom  must  be  cut  out  from  a 
mould  and  let  into  the  stempost  and  through 
bolted,  as  shown  Plates  III.  and  IV .  The  edges 
of  the  transom  will  require  to  be  beyelled  to 
suit  the  fore-and-aft  curye  of  the  boat. 

When  the  keel,  stem  and  stempost  are  on 
the  stocks  and  in  position  (the  stem  and 
stempost  must  be  plumbed  to  see  that  th^ 
neither  cant  to  port  nor  starboard),  they  must 
be  secured  by  stays ;  the  stays  will  be  bars 
of  wood  and  reach  from  the  stemhead  and 
head  of  stempost  to  the  fioor  or  ceiling  of 
tke  building-shed,  and  th^  must  be  securely 
nailed.  The  keel  can  be  kept  in  its  positioii 
by  similar  stays;  or  if  the  keel  be  quite 
straight  on  its  underside  it  can  be  kept  in  its 
poeition  by  thumb  cleats  nailed  to  the  deal 
forming  the  stocks. 

The  lower  edge  and  upper  edge  of  the 
rabbet  in  the  keel,  stem,  and  stem  dead  woods 
must  be  next  set  off,  and  cut  out  with  a 
chisel.  The  aft  dead  wood  will  probably 
require  some  adxing  away  back  to  the  rabbet. 

The  moulds  must  be  next  put  into  their 
proper  places.  Care  must  be  taken  that  th^ 
are  "square"  to  the  keel  (i.s.,  cross  it  at 
right-angles)  that  they  are  plumb  (perpen- 
dicular) to  the  load-water-line,  and  that  the 
bar  W  L  (Fig.  168)  is  at  the  leyel  of  the  line 
stretched  between  stem  and  stem-post  to  re* 
present  the  load-water-line.  The  moulds  must 
be  kept  in  position  by  wood  stays.  A  tem- 
porary gunwale  can  also  be  fixed  round  the 
moulds  to  assist  in  keeping  them  in  position. 
Sometimes  all  the  moulds  are  not  fixed  ;  but 
if  there  are  no  more  than  shown  in  Plate  IV., 
they  should  be  all  fixed. 

The  planking  will  next  be  proceeded  with. 
The  width  of  the  strakes  wUl  be  in  the  widest 
part  about  4^  or  5  inches.  Measure  the  half- 
girth  of  the  midship  mould  (Fig.  168)  from  B  to 
£  by  passing  a  tape  or  line  round  the  outside 
curyed  edge.  Diyide  this  length  into  a 
number  of  equal  interyals  to  repreeent  the 
breadth  of  the  strakes  as  a  a,  Ac.  (see  Fig.  168). 
Allowance  must  be  made  for  about  fin.  oyer- 
lap  of  each  plank  which  forms  the  lands. 
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Count  the  number  of  interyals  or  strakes  of 
plank,  and  set  off  the  same  number  in  eqoal 
interyals  on  the  rabbet  of  the  stem  (see  •  •, 
Fig.  169)  and  on  the  transom.  Theee  interrala 
will  be  muoh  oloeer  tofsthsr  than  oa  th« 
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moulds,  and  will  therefore  show  that  the  plank 
mnst  taper  towards  the  ends.  The  same  num- 
ber of  intervals  can  also  be  set  off  on  the 
intermediate  moolds. 

The  garboard  strake  will  be  first  fitted. 
This  will  be  a  strake  quite  straight  on  its 
upper    edge    before  it   is   bent   round    the 
moulds  from  stem  to  stem  post.    The  under 
edge  will  be  out  to  fit  the  rabbet  in  keel, 
and  stem,  and  dead  wood  aft.     When  this 
plank  has  been  fitted  into  the  garboard  and 
nailed  at  intervals  of  two  or  tlu«e  inohee  to 
the  keel,  the  next  planl^  must  be  fitted.    Take 
the  board  (out  of  which  the  plank  is  to  be 
sawn)  and  hold  it  along  as  oloa^  as  possible 
outside  the  upper  edge  of  the  garboard  starake. 
Hark  a  line  along  it  to  oorrsspond  with  the 
top  edge  of  the  garboard.    Bemore  the  board 
ai^  it  will  be  found  that  the  line  is  more  or 
less  curved.      Saw  down  this  curved  line. 
Then  fit  the  board  to  the  garboard  again, 
making  it  overlap  (by  its  curved  edge)  the 
garboard  by  about  f  of  an  inch.    Now  mark 
by  spots  on  the  upper  edge  of  the  board  the 
next  interval,  representing  the  breadth  of  the 
plank  (see  a  a.  Fig.  169)  for  each  mould,  in- 
olnding  stem  and  dead  wood  or  transom  aft. 
Bemove  the  board  and  run  a  line  in  through 
the  spots  representing  the  intersections  a  a 
on  with  the  moulds ;  this  will  show  the  shape, 
or  the  curve  of  the  upper  edge,  and  the  curve 
of  the  lower  edge  of  the  next  strake.    The 
plank  may  possibly  be  shaped  like  the  sketch 
(Fig.  170),  bnt  the  greatest  curvature  will  be 
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found  as  the  bilge  is  reached.  It  is  not  abso- 
lutely necessary  that  the  plank  should  accord 
with  the  spots  a  a  at  every  mould,  as  the 
intervals  are  more  as  a  guide  to  get  the  curve 
of  the  strake  tlum  to  show  the  shape  of  the 
curve  arbitrarily. 

When  the  strake  has  been  cut  out  it  will  be 
planed  and  then  fitted  to  overlap  the  garboard ; 
whilst  it  is  being  nailed  it  will  be  held  in 
position  by  a  number  of  clamps  (at  intervals 
of  two  or  three  feet.) 

The  clamps  are  made  of  two  pieces  of  hard 
wood  loosely  connected  by  a  screw  bolt  (see 
Fig.  171)  and  has  a  wedge.    The  bolt  must 
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be  allowed  plenty  of  play,  so  that  when  the 
clamp  grips  the  strakes  it  can  be  wedged  up 
tightly  as  shewn. 

The  plank  will  be  nailed  together  at 
intervals  of  8  inches.  The  nails  will  be  of 
copper,  and  will  be  rooved  and  clindhed  inside. 
At  the  stem  and  transom,  the  upper  part 
of  each  stiwke  is  thinned  away  in  orider  that 
the^  hood  ends. may  fit  into  the  rabbet  flush. 


To  get  the  strakes  round  the  bilge  in  a  fair 
ourve  the  upper  outer  edge  of  eadi  strake  is 
bevelled  off  (see  Fig.  101 ,  page  358),  and  some- 
times the  inner  lower  edge  <^  the  overlapping 
strake  is  also  bevelled. 

Holes  should  be  bored  for  the  copper  naila 
by  a  sharp  bradawl  a  litUa  smaller  than  the 
nails.  The  roove  having  been  put  over  the 
nail,  the  latter  will  be  cut  off  by  a  pair  of 
nippers,  leaving  about  ^  of  an  inch  project- 
ing above  the  roove.  A  "  holder  on  "  will  be 
held  to  the  head  of  the  nail  outside  the  boat, 
and  the  nail  will  then  be  clinched  down  over 
the  roove  inside  the  boat. 

The  boat  being  now  planked  up  to  the  top 
strake,  the  fioors  and  timbers  must  be  put  in. 
If  the  boat  is  a  large  one,  such  as  the  Brighton 
Beach  boats  (not  the  New  Brighton  boats, 
which  are  carvel  built),  the  floors  will  be 
sawn  out  of  timber  of  a  suitable  size  (i 


FIG.  172. 

page  299)  and  joggled  (see  Fig.  172)  to  fit  in 
the  lands  of  the  plank ;  but  joggles  are  objec- 
tionable as  th^  weaken  the  floors.  The 
fioors  should  extend  across  the  keel  and  into 
the  turn  of  the  bilge ;  they  will  be  fastened 
through  the  keel  with  a  Muntz-metal,  or 
copper,  or  galvanised  iron  bolt,  and,  if  thought 
necessary,  denohed  with  ring.  A  copper  nail 
wUl  be  driven  through  the  plank  (where  two 
strakes  overly),  and  be  denohed  on  the  top 
of  the  fioor ;  frequently  rooves  are  not  used 
for  these  fastenings.  A  fastening  is  put 
through  every  overly. 

The  timbers  should  be  sawn  out  of  a 
straight-grained  piece  of  American  elm,  but 
sometimes  SugUsh  oak  or  ash  is  used ;  oak 
is  generally  preferred  for  the  floors,  and 
American  €dm  for  the  timbers. 

The  timbers,  having  been  sawn  ont,  must 
be  planed  up,  and  will  then  require  steaming 
to  get  them  into  their  places.  The  timbers 
should  extend  from  one  gunwale  aorosa  the 
keel  to  the  other  gunwale,  but  frequently, 
where  stout  floors  are  inserted,  the  timbers 
are  not  worked  across  the  keel,  and  do  not 
reach  within  6in.  of  the  keel ;  in  snoh  oases 
the  timbers  are  in  "  halves." 

A  steam  chest  or  kiln  will  have  to  be  oon- 
structed  (see  Tig,  178).  In  length  it  riioald 
be  a  foot  or  so  longer  than  the  longest  timber, 
and  be  a  foot  deep  and  a  foot  broad.  It 
should  be  made  of  liin.  deal.  The  end,  a,  is 
a  door.  Inside  on  the  bottom  should  be 
nailed  three  or  four  cross  pieces  of  wood, 
2in.  deep,  for  the  timbers  to  rest  upon,  form- 
ing a  kind  of  rack. 

Steam  can  be  generated  in  a  common  three- 
legged  pot  set  up  on  bricks  (see  h).  The  pot 
should  contain  three  or  four  gallons  of  water. 
The  cover  will  be  made  of  wood,  cemented 
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round  with  obiy  or  mortar,  n  is  a  iteampip^ 
(made  of  inoh  deal,  inside  size  8iin.  by  8|in.) ; 
p  is  a  ping  for  the  water  supply.  The  door,  a, 
should  fit  inside  the  steam  <^eet,  and  fillets 
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of  inoh  deal  must  be  nailed  inside  for  the 
door  to  rest  against.  Before  putting  the  door 
in  its  plaoe,  olay  or  mortar  should  be  smeared 
round  the  fillets  to  keep  the  door  from  leak- 
ing. The  door  need  not  be  hinged,  but  can 
be  kept  in  its  plaoe  by  a  oross-bar  of  wood 
working  through  two  staples  driven  into  the 
ends  of  the  ohest. 

The  timbers  will  require  steaming  three  or 
four  hours  before  they  are  sufficiently  pliable. 
They  must  be  taken  from  the  steam  chest 
and  fitted  into  the  boat  one  by  one ;  the  first 
fastening  to  put  in  will  be  the  one  through  or 
in  the  keel  (a  Muntz-metal  dump  is  best 
for  this).  Press  with  the  foot  or  hands  the 
timber  into  the  bilge,  and  put  a  fastening 
through  it  here  (from  the  outside).  The 
stations  for  the  timbers  should  be  preriously 
marked  across  each  plank  strake,  and  the 
holes  through  the  OTerlaps  should  be  bored 
before  putting  the  timber  in. 

If  the  timber  has  to  be  joggled  to  reoeire 
the  inside  edges  of  each  strake  (see  Fig. 
172),  the  fastenings  must  not  be  olinohed  as 
the  timber  will  hare  to  be  remored  for  the 
joggles  to  be  out.  The  timbers,  howerer, 
should  not  be  remored  until  they  are  per- 
fectly cool  and  rigid ;  th^  should  be  allowed 
to  stay  in  the  boat  a  day  and  night  before 
removing.  (If  strength  rather  than  neatness 
be  required,  the  timben  should  not  be 
joggled.) 

The  gunwale  must  now  be  fitted  (this  is 
more  properly  termed  the  **  in-wale,"  as  it  is 
the  piece  of  timber  which  is  fitted  insule  the 
top  strake;  it  answers  the  purpose  of  the 
"damp**  used  in  larger  boats).  Having 
decided  upon  the  sise  crif  the  wale— its  depth 
and  thickness — it  must  be  fitted.  In  the  £nt 
place,  the  timber  heads  are  cut  down  inside 
the  top  strake  to  the  depth  of  the  wale  [one 
plan  is  not  to  cut  the  timbers  so  low  as  this 
by  half  an  inoh,  and  make  joggles  in  the  wale 
to  receive  the  head  of  each  timber;  when 
this  is  done,  however,  the  wale  or  clamp 
should  be  somewhat  stouter,  as  it  will  be 
weakened  by  the  joggles].  Ususily  the  wale 
is  fiush  with  the  top  strake;  but  a  better 
plan  is  to  out  a  rabbet  in  the  wale  (see 
Fig.  101,  page  853)  to  fit  over  the  top  strake. 


A  nail  is  put  through  the  top  strake  and  wale 
(from  the  outside),  and  rooved  or  clinched 
without  a  roove,  inside.  A  nail  is  put 
through  about  every  4,  5,  or  6  inches.  For- 
ward, the  wale  top  strake,  stem,  and  apron  are 
kept  together  by  a  breast-hook  or  ^-shaped 
knee  (see  sketch  A,  Plate  III.,  page  255). 
Aft,  the  wale  and  top  strake  are  secured  to 
the  transom  by  a  knee  (see  m,  Half-breadth 
Plan,  Plate  III.).  The  thwarts  will  rest  on 
the  stringers  (which  are  fastened  through 
timbers  and  plank),  as  shown  by  a  a  and  h  h. 
Sheer  Plan,  Plate  III.  The  thwarts  are 
secured  by  knees,  as  shown  Fig.  101,  page  358. 
The  knee  is  fastened  through  and  out  the 
wale  and  top  strake,  and  with  a  long  fastening 
through  the  overlap  of  strakes,  and  clenched 
with  ring  on  the  knee;  there  will  also  be 
fastenings  through  the  thwart  and  knee. 

In  bnying  copper  nails  care  must  be  taken 
that  *'  land  nails  "  are  obtained  for  the  plank 
fastenings,  and  "  timber  nails"  for  the  timber 
fastenings.  The  rooves  must  match  the  nails. 
A  rooving  iron  (which  is  simply  a  kind  of 
punch  with  a  hole  in  its  end)  will  be  required 
to  drive  the  rooves  on  whilst  a  hammer  is 
held  to  the  head  of  the  nail.  The  sixes  of 
the  plank  nails  will  depend  upon  the  double 
thickness  of  the  plank ;  about  one-sixth  of 
the  double  thickness  should  be  added  to  the 
length  of  the  nails  for  rooving  and  clenching. 

If  the  boat  is  to  be  decked,  a  clamp  or  kind 
of  shelf  must  be  fitted  to  the  timbers,  and 
thoroughly  fastened  at  each  timber.  The 
clamp  will  be  fitted  low  enough  for  the  beams 
to  come  finsh  with  the  top  strake.  The 
beams  will  be  arched  as  required,  and  fastened 
through  the  shelf,  much  in  the  same  way  as 
shown  by  Fig.  25,  page  105.  The  top  strake 
should  be  of  sufficient  thickness  to  take  the 
fastenings  of  the  covering  board.  The  cover- 
ing hotad  should  be  of  hard  wood,  snoh  as 
oak,  and  must  be  out  to  fit  the  curve  of  the 
deck,  as  shown  in  the  Hidf -breadth  Plan. 

The  deck  plank  will  be  nailed  to  the  beams 
by  galvanised  nails;  not  through  the  plaak 
from  the  top  downwards,  bat  diagonally 
through  the  side  edges  of  the  plai^  into 
the  beams. 

The  under  edgee  of  the  plank  will  meet 
closely  on  the  beams ;  but  the  upper  edges 
^^  *'g<^P«i"  M  shown,  in  an  ezaggemted 
way,  by  a  a.  Fig.  174  ;  tUs  is  for  tiie  oMilkiiig. 
An  eighth  of  an  inoh  will  give  a  wide  eaoiigli 


Fie. 174. 

The  oakum  or  ootton  thread  (a  ooiipU 
of  threads  will  be  enough  for  inoh  pladfc) 
must  be  driven  in  tightly  by  the  caulking 
chisel,  and  then  payed  with  muine  glue  or 
stopped  with  putty  (see  articles  on  these  sub- 
jects). Generally  the  arch  of  the  beams  will 
give  the  seam  opening  enough,  as  at  a  a ;  bnt, 
where  it  will  not,  the  plank  should  be  bevelled 
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to  the  extent  of  a  shaving  or  two.  The  seam 
round  the  coTerin^  board  should  be  well 
oanlked  and  payed. 

A  han^ln^  knee  should  be  fitted  on  each 
Bide  under  the  beam  abreast  of  the  mast  or 
rigging  (see  n,  Fig.  25,  page  105).  If  the  boat 
ia  whoUy  decked,  three  pairs  of  such  hanging 
knees  should  be  fitted. 

If  the  boat  is  half-deck,  waterways  should 
be  fitted.  Short  beams  will  be  worked  for 
these,  and  their  inner  ends  will  be  butted 
into  a  fore-and-aft  piece,  which  fore-and-aft 
piece  will  in  turn  be  butted  into  the  full 
beams  at  either  end.  Two  or  three  pairs  of 
hanging  knees  (made  of  oak)  will  support  the 
waterways. 

Ghain-plates  for  the  rigging  will  be  fitted 
as  shown  by  Fig.  100,  page  851. 

The  following  are  suitable  sizes  of  timber 
or  plank  for  a  boat  of  these  dimensions  : — 

Extreme  length,  14ft.  2in. ;  beam,  5ft.  lin. ; 
depth,  2ft. ;  elm  plank,  fin.  thickness ; 
American  elm  timbers,  steamed,  fin.  by  fin. ; 
all  copper  fastened,  with  copper  stem-band,  and 
rudder  hangings;  gunwales,  American  elm, 
Ifin.  by  lin. ;  keel,  elm,  2iin.  wide,  4in.  deep 
below  the  garboard  strake ;  false  keel,  4in.  aft, 
running  to  Sin.  forward ;  three  thwarts,  the 
first  from  the  stexp  3ft.,  second  5ft.  llin.,  third, 
8ft.  lOin. ;  seats  round  the  stem,  width  1ft., 
thickness  all  in,  lin. ;  ballast,  when  single- 
handed,  three  bags  of  beach  gravel,  length, 
1ft.  llin.,  width,  1ft.  5in.,  weighing  each 
about  a  hundredweight ;  with  three  hands  on 
board  one  bag  can  be  dispensed  with,  with  four 
hands  only  one  bag  is  in  ordinary  weather 
requisite ;  sails,  sprit  mizen,  lug  foresail,  and 
jib.  The  following  are  the  dimensions  of  the 
■ails: — Jib,  on  the  luff,  lOft.  6in. ;  hoist  or 
leach,  8ft. ;  foot,  6ft.  6in. ;  standing  lug-main- 
■ail,  5ft.  4ia.  on  the  luff ;  head  9ft.  6in.,  leach 
14ft.  6in.,  foot  9ft.  4in. ;  a  sprit  misen,  measur- 
ing on  the  luff  5ft.,  on  leach  8ft.,  on  the  foot 
4ft. ;  length  of  sprit,  8ft.  lin. ;  length  of 
bowsprit,  7ft.  lOin. ;  diameter  at  outer  end, 
2in. ;  at  heel,  2iin.  Mast  as  long  as  can 
oonyeniently  stow  inside  the  boat  on  the 
thwarts ;  diameter  at  top,  24in. ;  at  level 
of  the  thwarts,  3in. ;  distance  of  mast 
from  the  stem,  1ft.  9in.,  and  stepped 
through  a  fore  and  aft  thwart,  fitted  to 
the  front  thwart  and  extending  forward  until 
it  butts  against  the  apron  piece  at  the  back 
of  the  stem.  The  Ing  has  a  little  boom, 
2in.  diameter  at  the  mast,  and  l^in.  at  the 
after  end.  In  lieu  of  jaws  or  gooseneck  a 
hole  is  bored  throngh  the  end  where  the  jaws 
would  be,  to  receive  the  tack  of  the  lagsail, 
which  is  knotted  below  the  boom,  and  thus 
keeps  the  boom  in  its  place  close  to  the 
mast ;  a  hole  is  bored  also  through  the  thwart 
to  receive  the  tack,  one  inch  abaft  the  mast 
hole.  The  arrangement  of  the  main  sheet  is 
as  follows : — On  the  foreside  of  the  after- 
thwart  two  wedge-shaped  cleats  axe  nailed 
amidship  against  the  edge,  which  form  a  notch 
an  inch  deep.  The  maixiBheet  has  a  small 
thimble  in  it,  18in.  from  one  end,  which  is 
secured  round  the  thwart  and  in  the  notch, 


hence  it  cannot  slide  from  its  position. 
Another  thimble  is  seized  by  a  gprommetto  the 
boom.  The  mainsheet  is  first  rove  through 
the  boom  thimble,  and  then  through  the 
first-named  thimble,  just  above  the  level  of 
the  afterthwart.  The  mainsail  thus  works 
from  side  to  side  in  going  about,  without  the 
usual  trouble  of  shifting  the  sheet  from 
gunwale  to  gunwale.  This  arrangement  is 
convenient  for  beating  up  channels,  river 
sailing,  or  at  sea  when  fishing,  where  a  con- 
stant change  of  course  is  necessary  every  few 
minutes.  For  a  freshwater  lake  or  river  it 
would  be  better  to  use  fir  or  oak  plank,  a« 
elm  decays  at  the  water-line  in  about  three 
years.  Elm  is  especially  liable  to  decay, 
"between  wind  and  water,"  but  if  entirelj 
submerge  will  endure  for  ages. 
Boat  Chocks. — Pieces  of  wood  with  a  score  in 
them  to  take  the  keel  of  boats  when  they  are 
lifted  in  upon  deck. 

Boat  Hook, — ^A  wood  pole  with  a  metal  hook  and 
prong  at  one  end ;  sometimes  with  two  hooka. 
A  yacht's  gig  has  two  boat  hooks — one  for 
the  use  of  the  bowman,  another  for  the  stroke  ; 
by  these  means  a  boat  is  held  alongside  the 
steps  of  a  jetty  or  by  the  gangway  of  a 
vessel,  Ao. 

Boat  Keeper. — The  man  left  in  charge  of  a  boat 
when  the  other  part  of  her  crew  go  on  shore. 

BoaVs  Crew. — Men  told  off  to  always  man  a 
particular  boat,  such  as  the  gig,  cutter,  or 
dinghy  of  a  yacht. 

Boatswain, — An  officer  who  takes  charge  of  a 
yacht's  gear,  and  it  is  his  duty  to  superintend 
all  work  done  upon  the  spars,  rigging,  or 
sails.  He  also  ttUces  charge  of  all  spare  gear 
and  sails,  and  sees  that  everything  on  deck 
and  above  deck  is  neat,  dean,  and  ship-ahape. 
He  must  in  every  sense  of  the  word  be  a 
thorough  seaman,  and  must  know  how  all 
work  upon  rigging  and  sails  should  be  done. 
As  he  has  constantly  to  handle  the- sails  and 
rigging,  he  necessarily  has  a  knowledge  of 
their  condition,  and  it  is  his  duty  to  report 
all  defects  in  the  same. 

Boatswain*s  Call. — A  whistle  consisting  of  a 
hollow  ball  and  a  tube  leading  to  a  hole 
in  it.  By  varying  the  sounds  the  men  are 
'*  piped"  to  their  work  just  the  same  as 
soldiers  are  ordered  by  the  sound  of  a 
bugle.  The  pipe  is  seldom  met  with  in 
English  yachts,  not  even  in  those  of  large 
size,  and  the  boatswain  has  little  to  do  with 
giving  orders. 

Behstay. — The  bowsprit  stay.  (See  page  115.) 
Body. — Part  of  a  vessel's  hull,  as  foTe>body, 
middle-body,  and  after-body.  A  vessel  is  aidd 
to  be  long-bodied  when  the  tapering  of  the 
fore-and-aft  lines  are  very  gradual;  short- 
bodied  when  the  fore-and-aft  lines  taper  very 
suddenly;  a  long-body  thus  means  a  great 
parallel  length  of  middle-body.  (See  **  Straight 
of  Breadth.") 
Body  Plan. — ^A  plan  which  contains  the  oroaa 
sections  of  a  vessel.  The  midship  section  or 
largest  section  is  generally  shown   on  ths 
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riglit-h*iid  side  of  the  middle  line  of  the  bodj 
pUn ;  sometimes  on  both  sides. 

BoUard, — A  stoat  timber  to  fasten  ropes  and 
warps  to. 

BoUard  Timbers, — The  bollard  timbers  of  a  yessel 
are  the  same  as  the  knightheads ;  originally 
the  knightheads  were  oaryed  fignres  of 
knights  (fitted  near  the  foremast  to  receive 
the  windlass),  henoe  the  name  knightheads. 
(See  *<  Knightheads.'') 

BoUters. — Pieces  of  hard  wood  bolted  to  the  yoke 
or  lower  cap  on  the  mast  for  the  riggring  to 
rest  upon.  They  are  sometimes  covered  with 
leather  or  sheepskin  with  the  hair  on,  or  raw 
hide,  to  prevent  the  rigging  chafing.  (See 
page  119.) 

Bolt. — A  fastening  of  metal.  An  eye  bolt  is  a 
bolt  with  an  eye  in  it  used  to  hook  blocks, 
Ac,  to.  A  ring  bolt  is  a  bolt  with  an  eye  and 
a  ring  in  the  eye.  An  ear  bolt  or  Ing  bolt  is 
a  bolt  with  a  kind  of  slot  in  it  to  receive 
the  part  of  another  bolt,  a  pin  keeping 
the  two  together  and  forming  a  kind  of  joint 
(see  C,  Fig.  81,  page  124).  Bay  bolts  are 
bolts  with  jagged  edges  to  preyent  their 
drawing. 

Bolt  Rope. — ^The  rope  sewn  round  the  edges  of 
■ails.  It  is  made  of  the  very  best  Biga  Rhine 
hemp,  dressed  with  Stockholm  tar.  A  fore- 
and-aft  sail  is  roped  on  port  side,  a  square- 
sail  on  aft  side.  There  is  the  weather 
Guff)  rope,  leech  rope,  foot  rope,  and  head 
rope. 

Booby  Hatch, — A  hatch  on  coamings  nsed  to 
give  greater  height  in  the  cabin  of  small 
yachts,  and  which  can  be  removed. 

Boom, — ^A  spar  nsed  to  extend  the  foot  of  saHa. 
To  top  the  boom  is  to  make  sail  and  away. 
To  boom  off  is  to  shove  off  a  wharf,  bank, 
&c.,  by  the  aid  of  spars.  Stakes  of  wood 
nsed  to  denote  a  channel  throngh  shoal  water 
are  termed  booms. 

Boom  Irons. — Iron  bands  on  booms,  with  ^yes,  to 
which  blocks  or  ropes  may  be  hitched. 

BoomJein, — ^A  short  boom  of  great  strength, 
nsnally  written  **  bumpkin.** 

Bonnet. — An  addition  to  a  sail  by  lacing  a  short 
piece  to  its  foot;  common  in  America,  not 
often  seen  in  British  yachts. 

Bore. — ^A  sadden  tide  wave,  which  rolls  along 
rH>idly  at  certain  times  on  some  rivers,  and 
makes  a  great  noise. 

Boreas. — ^The  north  wind.  An  old  sailor's  saying 
is,  *'as  cold  as  Boreas  with  an  iceberg  in 
each  pocket."  Popularly  the  god  that  rules 
the  wind,  as  MoIub  is  supposed  to  do. 

Bore  Away. — Did  bear  awsy.    Said  of  a  yeesel 

that  alters  her  course  in  a  leewardly  direction 

**  as  she  bore  away." 
Bore  by  the  Head. — A  yessel  is  said  to  bore  by 

the  head  when  she,  whilst  passing  through 

the  water,  is  depressed  by  the  head.     (See 

pp.  28  and  329.) 
Boring. — ^When  a  yessel   by    bearing  away  or 

luffing  forces  another  yemel  to  bear  away  or 

luff  to  ayoid  a  ooUision. 


Boss. — A  slang  American  term  for  sailing  master, 
or  chief  in  command. 

Both  Sheets  Aft. — When  a  square-rigged  ship 
has  the  wind  dead  aft,  so  that  the  sheets  lead 
aft  alike. 

Bottom. — Usually  understood  as  the  part  of  a 
yessel  below  the  bilge. 

Bottomry. — The  hull  or  bottom  of  a  ship  pledged 
as  security  for  a  loan.  If  the  ship  be  lost  the 
money  is  lost  unless  the  lender  has  covered 
himself  by  other  means. 

Bound. — Encased  with  metal  bands.  Also  refer- 
ring to  the  destination  of  a  yessel.  Wind- 
bound  means  that  a  yessel  is  in  a  port  or  at 
an  anchorage  because  the  wind  is  unfavour- 
able for  her  to  proceed.  Formerly  square- 
rigged  ships  were  everlastiogly  wind-bound, 
i.e.,  waiting  in  port  because  the  wind  was 
adverse ;  now  they  go  out  and  look  for  a  fair 
wind,  and  generally  can  sail  so  well  on  a  wind 
that  waiting  for  a  fair  wind  would  be  con- 
sidered an  unpardonable  piece  of  folly. 

Bow. — The  fore  part  of  a  vessel ;  forward  of  the 
greatest  transverse  section.  In  taking  bear- 
ings an  object  is  said  to  be  on  the  bow  if  its 
direction  does  not  make  more  than  an  angle 
of  4A''  with  the  line  of  the  keel. 

Bower  Anchor. — The  anchor  in  constant  use. 

Bow  Fast. — A  warp  for  holding  the  yessel  by  the 
bow. 

Bowing  the  Sea. — Meeting  the  sea  bow  on  or  end 
on,  or  nearly  end  on,  as  in  close-hauled 
sailing.  When  the  sea  runs  true  with  the 
wind. 

Bowline  Ha%d. — The  foremost  man  in  hauling  <m 
a  bowline  sings  out,  "  One !  two  ! !  three  ! ! ! 
haul ! !  ! !  "  the  weight  of  all  the  men  being 
thrown  on  the  rope  when  the  *'  haul "  is  shouted 
out.     This  chant  is  sometimes  varied,  thus : 

Heare  on  the  bowlin* 
When  the  ihlp's  a  roUin'— 
Onel  twoll  tiireeni  haul! 

The  origin  of  this  probably  is  from  the  fact 
that  when  the  ship  takes  her  weather  roll  the 
sails  lift  and  so  some  of  the  bowlinee  slack 
can  be  got  in. 
Bowline  knot. — Formed  thus :  (Fig.  175.) 

Bowlines. — Bopes  made  fast  to  cringles 
in  the  weather  leech  of  squaresails, 
to  pull  them  taut  and  steady  when 
sailing  on  a  wind.  The  bowlines 
usually  lead  into  a  bridle.  Sailing 
on  a  bowline  means  sailing  on  a  wind 
when  the  bowlines  would  be  hauled  fiQ,  175. 
taut ;  hence  the  phrase  '*  sailing  on 
a  taut  bowline."  Sailing  on  an  easy  bow- 
line means  sailing  with  the  sails  well  fall, 
and  the  bowlines  eased  up  a  little,  so  thai 
the  vessel  is  not  quite  "  on  a  wind  "  or  dose 
hauled. 

Bow-lines. — Continuation  of  buttock  linee,  show- 
ing the  outline  of  vertical  fore-and-aft  eeo- 
tions  in  the  fore-body.  (See  **Bnttook- 
lines.") 

BowM.— Haoling  with  a  wHl  upon  a  rppe. 
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BowMprit — X  tpar  projeetiiig  from  the  bow  of  a 
Teasel.  A  running  bowsprit  is  one  that  can 
easily  be  reefed  in  like  a  cutter's.  ▲  standing 
bowsprit  is  one  fitted  in  a  bed  and  generally 
proloog^  by  a  jibboom. 

Bototprit  BitU, — See  page  118. 

Bowiprit  Cranse. — The  iron  cap  at  the  bowsprit 
end,  to  which  the  gear  is  hooked  ;  in  the  case 
of  the  vessel  having  a  jibboom  the  cap  is  a 
double  one  to  take  the  jibboom. 

Bow$prU  Bhrouda, — See  pp.  115  and  118. 

BomKauliing. — In  tacking  a  ship  to  make  her  turn 
on  her  heel  by  hauling  the  head  sheets  a- 
weather,  and  getting  stem- way  on.  Practised 
by  square-rigged  ships,  sometimes  in  working 
narrow  channels. 

Bommg  off, — Assisting  to  pay  a  ressel's  head  off 
the  wind  by  hauling  the  head  sheets  a-weather. 

Bom  ike  CotnpoiB, — To  call  over  all  the  points  of 
a  compass  in  regular  order.  To  understand 
the  compass  points  and  subdivisions.  (See 
"  Compass.") 

Brctee$. — Gunmetal  or  brass  straps  with  eyes, 

fastened  to  the  stempost  to  receive  the  pintles 

of  the  rudder. 
Strengthening  pieces  of  iron  or  wood  to 

bind  together  weak  places  in  a  vessel. 
Bopes  used  in  working  the  yards  of  a  ship. 
BrcLced  Sharp  Up. — Said  of  a  square-rigged  ship 

when  the  weather  braces  are  slacked  up  and 

the  lee  ones  hauled  in  taut  so  as  to  trim  the 

sails  as  close  to  wind  as  possible. 
Brace-up   and  Haul  aft!  —  The  order  to  trim 

sails  after  a  vessel  has  been  hove  to  with  sails 

slack. 

BrcvUi.  Bopes  fast  to  the  leeches  of  fore-and- 
aft  sails  and  leading  through  blocks  on  the 
mast  hoops;  used  to  haul  or  truss  the  sail 
up  to  the  mast  instead  of  lowering  it  and 
stowing  it. 

Breach. — A  breaking  in  of  the  sea.  A  clean 
breach  is  when  a  wave  boards  a  vessel  in  solid 
form,  and  sometimes  makes  a  clean  sweep  of 
the  deck,  taking  crew,  boats,  and  everytUng 
else  overboard.  To  make  a  clean  breach  over 
a  vessel  is  when  the  sea  enters  one  side  and 
pours  out  the  other. 

Break  Aboard. — When  the  crest  of  a  wave  faUs 
aboard  on  the  deck  of  a  vessel. 

Breakers. — Casks  for  containing  water.  Also  the 
disturbed  water  over  reefs,  rocks,  shoals,  Ac. 

Break  Off. — In  close-hauled  sailing,  when  the 
wind  comes  more  from  ahead  so  as  to  cause 
the  vessers  head  to  break  to  leeward  of 
tiie  course  she  had  been  sailing.  Not  to  be 
confused  with  "  fall  off,"  which  means  that 
.  the  vessel's  head  goes  off  farther  away  from 
the  wind. 

Break  tacks. — When  a  vessel  goes  from  one  tack 
to  the  other. 

Breaming. — Cleaning  off  a  ship's  bottom  by  burn- 
ing the  excrescences  thereon.  Sometimes 
when  a  vessel  is  not  coppered  small  worms 
will  eat  into  the  plank.  It  is  usual  then  to 
scrape  her  bottom,  coal  tar  her,  and  then 
bream  her  off  by  fire  in  breaming  irons. 


Breast  Faet. — A  warp  fastened  to  a  vessd  amid- 
ships to  hold  her. 

Brea^hook. — ^A  strong  >-8haped  wood  knee  used 
forward  to  bind  the  stem,  shelf,  and  frame  of 
a  vessel  together.  Breasthooks  are  also  used 
in  other  parts  of  a  vessel.  They  are  now 
frequently  made  of  wrought  iron. 

BreezCf  A. — In  sailor's  parlance,  a  strong  blow  of 
wind  ;  but  generally  a  wind  of  no  particular 
strength,  as  light  breese,  gentle  breexe, 
moderate  breese,  strong  breeae,  ^.  (See 
"  Wind.") 

Brease-up. —  The  wind  is  said  to  "  breese-up  " 
when  it  increases  fast  in  strength  from  a  light 
wind. 

Bridies. — The  parts  of  moorings  to  hold  on  by  ; 
many  ropes  gathered  into  one. 

Brig. — ^A  two-masted  vessel,  square-rigged  on 
both  masts. 

Brigantine. — ^A  two-masted  vessel,  differing  from 
a  brig  by  being  only  square-rigged  forward. 

Bring  To^  or  Bring  Her  To.— -To  luff  or  to  oome 
close  to  wind.    To  anchor,    (^ee  **  Come  To.* ' ) 

Bring  to  Wind. — To  luff  a  vessel  doae  to  the 
wind  after  she  has  been  sailing  off  the  wind. 

Bring  Up. — ^To  oome  to  anchor. 

Bring  Up  all  Standing. — To  come  to  anchor,  or 
to  a  stop  suddenly  without  notice,  or  without 
any  sail  being  lowered.  To  anchor  without 
lowering  sail. 

Bristol  Fashion. — In  the  best  manner  possible, 
Bristol  shipbuilding  and  seamen  formerly 
having  a  great  reputation  for  excellence. 

Broach  To. — To  come  to  against  the  wind  and 
helm.    (See  page  180.) 

Brood  Pennant. — The  swallow-tail  flag  of  a  com- 
modore.     (See  "  Burgee.") 

Broadside  On. — ^When  a  vessel  moves  sideways, 
or  when  she  is  approached  by  an  object  at 
right  angles  to  her  broadside. 

Broken  Water. — When  waves  lose  their  form  hf 
breaking  over  reefs,  rocks,  or  shallows,  or  by 
meeting  waves  from  another  direction,  termed 
a  cross  sea. 

Broom  at  the  Masthead. — A  signal  that  a  boat  or 
vessel  is  for  sale.  The  origin  of  the  custom 
appears  to  be  unknown ;  but  it  is  ingeniously 
argued  that  brooms  were  hoisted  as  a  signal 
that  a  man  wanted  to  make  a  dean  sweep  of 
his  vessel. 

Brought  To. — After  a  vessel  has  been  sailing  olf  a 
wind  when  she  is  brought  to  wind,  or  doae  to 
wind.    Anchored. 

Brought  Up. — At  anchor. 

Bucklers, — Blocks  of  wood  used  to  stop  the  hawse 
pipes. 

Bvilder*8  Certificate. — ^A  document  given  by  the 
builder  of  a  vessel  to  the  owner  when  she  is 
handed  over,  setting  forth  the  builder's  name, 
the  name  of  the  ship,  place  of  building,  mf^^Ti^y 
of  building,  rig,  dimensions,  tonnage,  N.M., 
and  concluding  with  the  following  deolaration : 
— "  This  is  to  certify  that  [1  or  we]  have  bnUt 
at ,  in  the  county  of  ,  in  the 


year ,  the  vessd 
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ment,  toxmage,  and  dasor^tion  of  which  are 
giyen  abore. 

Am  witneaa  mj  hand,  this      day  of . 

Signed, 

This  doomnent  must  be  produced  when 
application  is  made  for  registration. 

Buxlder*s  Ifaeuuremenf,  or  B.  M, — (See  "Ton- 
nage.") 

Bulik.— <(See  p.  8.) 

BuUcKeadi, — ^The  athwartship  partitions  which 
separate  a  ressel  into  compartments,  cabins, 
Ac.  Fore  and  aft  partitions,  are  iJso  termed 
bulkheads. 

BuU*s  Eye^-^A  block  without  a  sheaye,  and  with 

one  hole  in  it. 
Bulwark. — ^The  side  of  a  ressel  abore  the  deck. 
Bumboat. — A  boat  used  by  shore  people  to  oarry 

prorinons  on  sale  to  ships. 

Bumpkin, — (See  "  Boomkin.") 

Bwnk, — A  bed  or  place  to  sleep  in  in  a  cabin. 

BwU, — The  middle  part  of  a  sail.  To  gather  np 
the  bnnt  is  take  hold  of  the  middle  part  of  a 
sail  and  gather  it  np. 

BwfUing. — ^Woollen  stuff  of  which  flags  are  made. 

Bunter. — ^A  kind  of  tackle. 

BwfU  Lines. — ^Bopes  attached  to  sails  to  hanl  them 

np  by. 
Buoy. — ^A  floating  mark. 
Buoyancy. — (See  page  4). 

Burden  or  Burthen. — Supposed  to  mean  the 
quantity  in  tons  of  dead  weight  that  a  ressel 
will  carry.  The  quantity  would  be  the  dif- 
ference between  the  displacement  of  the  ship 
when  light  and  the  displacement  of  the  ship 
when  she  was  laden  as  deeply  as  prudent. 
(See  page  8.) 

Burgee, — ^A  triangular  flag  flown  at  the  truck  as 
a  kind  of  pennant.  A  commodore's  pennant 
is  &  "  swallow-tail "  burgee.  A  rice-oomme- 
dore's  burgee  has  one  white  ball  in  the 
upper  comer  or  canton  of  the  hoist ;  a  rear- 
commodore's,  two  balls. 

Burgee,  EHqueite  of, — It  is  considered  etiquette,  if 
a  yacht  is  on  a  station  where  there  is  a  dub 
established,  and  her  owner  is  a  member  of 
the  club,  that  the  flag  of  that  particular  club 
should  be  hoisted  as  the  yacht  arrires  on  the 
station,  although  the  owner  may  be  the 
commodore,  or  rice,  or  rear-commodore  of 
another  club.  Frequently,  howerer,  in  wxoh. 
a  case  the  burgee  ie  merely  run  up  on  arxiral 
and  then  lowered  and  the  commodore  pennant 
re-hoisted.  If  the  yacht  is  a  sdiooner,  a  flag- 
officer  can  fly  his  pennant  at  the  main,  and  the 
club  burgee  at  the  fore.  If  sereral  yachts  are 
lying  at  an  anchorage  where  there  is  no  dub, 
the  yachts  will  fly  the  burgee  of  the  senior  flag- 
officer  present ;  butiftherebetwoflag-offioers 
of  equal  rank  present,  then  the  flag  of  the  one 
whose  dub  ii  senior  by  rirtue  of  the  date  of 
its  Admiralty  warrant  will  be  flown.  In  the 
Boyal  Nary,  if  two  or  three  ships  are  cruis- 
ing in  company,  the  title  of  commodore  is 
giren  by  oourtseji^  to  the  senior  captain 
pieaent ;  but  the  rank  doea  not  seem  rery 
well  deflned,  as,  although  an  *'  appointed  *' 


commodore  is  said  to  rank  next  to  a  rear- 
admiral,  yet  he  cannot  fly  his  broad  pennant 
in  the  presence  of  a  *'  superior  captain  '* 
without  permission.  In  the  case  of  the  Yacht 
Nary,  the  senior  officer  would  mean  the  one 
of  l^ghest  rank;  and  where,  in  the  case  of 
a  dub,  the  rank  of  the  flag-officer  is  equal, 
seniority  depends  upon  iLe  date  of  the 
Admiralty  warrant  of  the  dub  which  oon- 
ferred  the  rank,  and  not  upon  the  length  of 
serrice  of  the  officer ;  but  a  rice-commodore 
of  a  senior  dub  does  not  take  precedence 
of  a  commodore  of  a  junior  dub.  By  the 
same  rule,  when  sereral  yachts  are  present 
belonging  to  dubs  that  hare  no  Admiralty 
warrants,  the  date  of  the  eetablishmeni  of 
the  sereral  dubs  would  decide  the  seniority 
of  flag-officers  of  equal  rank,  but  dubs  with 
Admiralty  warrants  always  rank  before  thoee 
without.  (See  "Saluting,"  "Becognised 
anbs,"  "Boyal  Clubs,"  "Admiralty  War- 
rants," and  "  Ensigns.") 

When  the  Boyal  Yacht  Squadron  was  flrst 
established,  members  flew  prirate  signal  flags, 
containing  their  crest  or  other  derice,  at  the 
truck.  Owners  of  schooners  in  Amerioa  fly 
such  a  flag  at  the  fore  when  the  owner  is  on 
board,  dub  burgee  always  at  the  main. 
During  meals  American  yachtsmen  sometimes 
hoist  a  "  dinner  napkin,"  «.#.,  a  square 
white  flag  at  the  fore.  The  Cambria  in  the 
Atlantic  race  flew  her  racing  flag  at  the  main, 
and  the  Boyal  Harwich  Yac^t  Club  burgee  at 
the  fore. 
Burton, — A  tackle  composed  of  two  single  blocks ; 
a  double  Spanish  burton  consists  of  two 
single  and  one  double  block. 

Butcher* s  Cleaver  Plate,— -TMm  plate  has  been 
derised  to  get  a  greater  area  of  board  im- 
mersed without  increasing  its  extreme  dimen- 
sions, and  thereby  necessarily  increasing  the 
size  of  the  case  inside  the  boat.  The  plate, 
instead  of  being  piroted  at  its  fore  end  as 
usual,  had  an  iron  bar  some  two  or  three  feet 
long  rireted  thereon ;  and  the  plate  was  then 
piroted  on  this  bar. 


rie.176. 

A  is  a  portion  of  the  ked  of  a  boat  15ft. 
long. 

B  is  the  plate  made  of  fin.  boiler  iron 
8ft.  6in.  long,  and  1ft.  4in.  deep. 
'  C  is  an  iron  bar  l^in.  by  ^in.  rireted  to  the 
plate  at  D,  and  piroted  in  the  ked  at  B.  The 
bar  at  D  has  "  ears  "  or  jaws,  into  whioh  the 
plate  is  fitted  and  rireted. 

The  plate  is  lifted  by  a  jointed  bar  bottad 
ail. 
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When  tlie  board  is  lifted  the  bur  C  fits  imto 
a  groore  made  in  the  keel  to  reoeiTe  it. 

The  probabilitj  is,  as  nearlj  half  of  the 
plate  would  be  moTing  in  disturbed  water, 
that  eqnallj  good  results  would  be  obtained 
from  a  triangular  plate  of  half  the  area.  It 
was  pointed  out  on  pag^  16  that  the  eifeetiTe 
lateral  resistance  for  anj  giren  plane  would 
be  considerablj  incressed  if  one  edge  of  the 
plane  made  a  large  angle  with  the  direction 
of  its  motion  ;  and  for  this  reason  a  square 
plate  of  3  square  feet  area  would  be  not 
much  more  effeotire  than  a  triangular  one 
of  1^  square  feet  area. 

Butt, — The  joining  or  meeting  of  two  pieces  of 
wood  end-wajs.  Butt  and  butt  means  that  two 
planks  meet  end  to  end,  but  do  not  orerlap. 

Butt  End. — The  biggest  end  of  a  spar. 

Buttock. — ^The  after-part  of  a  yessel  from  her 
run  upwards. 

Buttock  LinB». — Planes  in  a  fore-and-aft  direc- 
tion, showing  the  outline  of  yertical  fore-and- 
aft  sections  in  the  after-bodj. 

By  and  Large. — Backing  and  filling,  which  see. 
(See  also  *' Large.") 

By  the  Head. — ^When  the  yessel  is  trimmed  or 
depressed  by  the  head  so  that  her  proper  line 
of  flotation  is  departed  from. 

By  the  Lee. — ^To  bring  a  yessel  b  j  the  lee  is  when 
nearly  before  the  wind  she  falls  off  so  much 
as  to  bring  the  wind  on  the  other  quarter  ;  or 
the  wind  may  shift  from  one  quarter  of  the 
yessel  to  the  other  without  the  yessel  altering 
her  course  ('*  See  Lee  ").     (See  page  180.) 

By  the  Stem. — ^The  contrary  to  being  by  the  head. 

By  the  Wind. — Close  hauled  ;  hauled  by  the  wind. 

By  th€  Board. — Going  or  falling  oyerboard. 


C. 

OahU. — A  rope  or  chain  by  which  a  yessel  is 
held  at  anchor. 

OabU'i  Length. — A  measure  of  one-tenth  of  a 
sea  mile,  608  feet,  or  101  fathoms,  or  208 
yards. 

Caboose. — The  cooking  room  or  kitchen  of  a 
merchantman.  Also  the  "galley  fire"  or 
cooking  stoye  of  a  yacht  or  other  yessel. 

Cage  Buoy. — A  buoy  with  an  iron  framework 
upon  ihe  top.  Formerly  "  cages  "  were  put 
on  poles  in  intricate  channels,  and  for  two 
hours  about  the  time  of  high  water  at  night 
fires  were  lighted  in  them. 

OoW.— (See  "Boatswain.") 
,  OalUpera.  —  An  instrument  consisting  of  a 
«r"  straight  edge"  beam  with  two  legs,  used 
for  measuring  the  breadth  of  yachts,  packages 
of  merchandise,  Ao.  Metal  bow-legged  com- 
passes called  callipers  are  used  for  measuring 
the  diameter  of  spars. 

Cambered. — ^When  the  keel  of  a  yessel  has  its 
ends  lower  than  its  middle,  thus  ^^  . 
Opposed  to  rockered.  (See  pp.  17  and  18.) 

Cofioe  Hatch. — ^The  double  lines  c  are  oarlines, 
•apposed  to  be  seen  through  the  hatch  which 


is  screwed  to  the  two  dotted  ones ;  the  ends  of 
the  latter  are  made  to  slide  in  a  grooye  in  the 
coamings.  The  middle  oarline  is  fastened  to 
the  deck  and  preyents  the  latter  sliding  too 
far,  and  stops  the  water  getting  into  the  well 
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should  any  find  its  way  under  the  hatch  oar- 
line. A  channel  should  be  made  round  the 
rim  of  the  well  so  that  the  person  sitting 
therein  oould  fit  an  apron  or  waterproof  into 
it  after  the  fashion  of  the  Esquimaux. 

A  preferable  plan  is  to  haye  the  hatch  and 
the  frame  on  which  it  slides  separate,  so  that 
it  will  fit  oyer  the  rabbets  round  the  ooam- 
ings ;  then  if  the  canoe  upsets,  the  hatch  will 
float  off  and  free  the  canoeist. 

Cant  Frames.  —  The  frame  in  the  bow  and 
quarter  of  a  yessel  that  are  not  square  to  the 
.  keel. 

Canvas-back  Ihick. — A  wild  duck  common  in 
America,  and  highly  esteemed  for  the  table. 

Canvas  Boats. — ^These  are  boats  made  of  canyae 
and  used  by  the  Galway  fishermen,  par- 
ticularly at  Dingle.  The  ribs  of  the  boats  are 
made  of  wood  hoop,  such  as  may  be  got  off 
casks  ;  outside  the  ribs  battens  are  nailed  in 
a  fore-andoJt  direction ;  a  keel  to  which  the 
ribs  are  also  nailed  is  rounded  up  at  the  ends 
to  form  stem  and  stem  post.  The  canvas  is 
about  two  feet  wide,  and  runs  fore-and-aft. 
There  is  an  inwale  and  gunwale  as  usual  at 
the  top  of  the  ribs,  the  canyas  going  between 
the  two.  These  boats  are  usually  20ft.  by  4ft. 
They  are  yery  light,  one  man  carrying  them 
easily.  They  are  manned  by  a  crew  of  four, 
each  man  using  a  pear  of  oars.  A  lug  sail  is 
carried  oif  the  wind.  These  boats  get  through 
a  great  deal  of  rough  water  by  aid  of  the 
eight  oars  they  are  propelled  by. 

The  following  directions  for  making  oanyas 
boats  appeared  in  the  Field : — 

"For  the  keel  get  a  piece  of  larch  15ft. 
long,  2^in.  wide,  and  2in.  deep  ;  the  stem  and 
stem  posts,  with  rake  according  to  fancy, 
may  be  mortised  into  the  keel ;  these  pieoea 
must  be  beyelled  oft  from  the  width  of  the 
keel,  so  as  to  haye  a  cutwater  of  about  half 
an  inch,  which  will  be  sharp  enough.  Next 
get  three  good  heayy  blocks  of  wood,  and  lay 
tiiem  four  feet  apart  in  the  place  where  yoa 
are  going  to  build  your  boat ;  then  take  the 
keel  with  the  stem  and  stem  posts  already  in, 
and  fix  it  perfectly  true  on  the  said  blocks, 
using  a  spirit  leyel  for  the  purpose.  The 
easiest  temporary  way  of  fastening  the  keel 
down  is  to  nail  short  pieces  of  wood  firmly 
to  tbe  blocks,  just  wide  enough  apart  for  the 
keel  to  jam  between  them,  and  driye  a  small 
nail  through  these  pieces  into  the  keel  on 
each  side ;  this  will  keep  all  firm,  and  prerent 
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the  keel  from  moving  or  twisting  as  you 
proceed  with  other  work ;  it  is  an  important 
point,  and  must  not  be  omitted.  This  done, 
the  next  thing  is  to  get  a  good  stout  spar, 
about  2in.  or  Sin.  square,  and  longer  than  the 
boat ;  tack  this  on  the  top  of  the  stem  and 
stem  posts ;  as  it  is  neoesvary  that  this  fore- 
and -aft  piece  should  be  stayed  stiffly  in  its 
position,  this  can  easily  be  done  by  tacking 
some  rough  pieoes  to  it  here  and  there,  and 
nailing  the  other  ends  to  the  rafters  of  your 
shed.  The  uses  of  this  spar  are  many  and 
obvious.  You  will  thus  get  your  stem  and 
stem  posts  true,  and  it  will  be  useful  after- 
wards to  keep  the  moulds  in  their  places, 
and  for  shoring  out  the  timbers  and  ribbands 
or  battens  so  as  to  keep  them  shapely  to  the 
eye  as  the  work  proceeds.  Your  next  business 
is  to  make  what  shipwrights  call  "  the 
moulds,"  which  is  to  give  the  shape,  beam, 
and  depth.  To  make  the  moulds,  first  strike 
it  out  full  size  with  a  piece  of  chalk  on  the 
floor  of  some  room.  For  a  boat  15ft.  in 
length,  the  width  ought  to  be  at  least  4ft., 
the  depth  not  less  than  2ft.  Do  not  let  the 
curve  of  the  sides  be  too  sharp,  but  give  her 
a  good  round  side  and  a  flattish  bottom. 
Having  made  your  moulds  to  the  exact  shape 
of  the  pattern  chalked  on  the  floor,  nail  a  thin 
strip  of  wood  across  the  upper  (gunwale) 
ends,  which  will  keep  them  stiff  and  true; 
next  take  the  moulds  and  nail  them  on  the 
keel  in  their  proper  places,  fastening  it  above 
to  the  fore>and-aft  piece.  The  moulds  being 
now  firmly  fixed  in  their  places,  you  may 
proceed  to  what  in  other  boats  would  be  called 
the  planking.  Saw  out  some  thin  strips  of 
larch,  about  20ft.  long,  lin.  wide,  and  a 
quarter  of  an  inch  thick.  Six  of  these  on  each 
side  would  be  sufficient.  Having  chamfered 
off  a  little  from  one  of  the  ends  to  make  it 
fit  the  stem  of  the  boat,  fasten  it  with  two 
small  copper  nails  ;  carry  the  ribband  in  your 
hand,  and  humour  it  gently  round  the  moulds 
tacking  it  slightly  there,  and  bring  it  onto 
the  stempost.  You  will  probably  find  your 
piece  too  long ;  mark  the  ^quired  length,  cut, 
and  nail  it  in  its  place.  In  laying  on  these 
ribbands  you  must  begin  at  the  bottom  of  the 
boat,  and  work  up.  Having  fixed  your  ribband 
both  sides,  get  two  long  pieoes  the  same 
width,  only  double  the  thickness,  for  gun- 
wales, and  fix  them  ;  fit  a  breast  hook  stem 
and  stem,  and  rivet  the  gunwales  securely  to 
them.  Saw  out  a  lot  of  thin  stuff  for  ribs, 
half  an  inch  wide,  and  about  the  eighth  of  an 
inch  thick ;  th^  will  bend  easily,  and  will  not 
require  steaming.  Put  these  on  about  six 
inches  apart,  and  rivet  them  to  the  battens. 
Next  put  in  your  thwarts,  fixing  them  well 
down  in  the  bottom  of  the  boat,  which  will 
make  her  safer,  the  weight  being  near  the 
keel.  Get  some  copper,  galvanised  iron,  or 
oak  knees,  with  one  leg  long  enough  to  reach 
from  the  gunwale  down  to  the  seat ;  rivet  this 
well  to  the  battens  and  gunwale,  and  nail  the 
other  part  on  the  seat ;  there  should  be  four 
to  each  thwart,  as  they  help  to  strengthen  the 
boat  immensely.     You  nuiy  now  take  your 


boat  off  the  stocks,  and  she  will  be  ready  for 
the  next  operation.  Get  some  good  new  saU 
canvas,  not  too  stout,  and  cover  one  side  at  a 
time  ;  taok  the  edge  of  the  canvas  all  along 
the  bottom  of  the  keel  and  pull  it  to  the  shape 
of  the  boat,  tacking  it  neatly  to  the  siHes  of 
the  stem  and  stem  posts.  Where  you  find  it 
does  not  sit  well,  you  may  sometimes  avoid 
cutting  by  folding  the  spare  stuff,  and,  with  % 
sailor's  needle  and  palm,  sew  it  to  the  main 
body  of  the  canvas.  Do  this  on  a  warm  day, 
as  the  canvas  will  then  be  quite  supple,  and 
more  easy  to  handle.  Nail  a  strip  of  wood 
half  an  inch  thick  on  the  bottom  of  the  keel 
to  keep  all  snug,  and  as  an  extra  security 
drive  a  row  of  tSroks  through  the  canvas  on 
each  side  of  the  keeL  You  must  be  careful 
to  nail  over  the  canvas  some  narrow  strips  of 
wood,  as  'bilge  pieces,'  where  you  see  she 
would  take  the  ground  when  lying  on  her 
side,  otherwise  the  pulling  and  dragging  over 
the  sand  in  launching,  &c.,  would  quickly 
wear  the  canvas  through.  With  care,  and 
with  an  extra  coat  of  paint  now  and  then, 
a  boat  of  this  sort  will  last  nine  or  ten 
years. 

*'  The  following  suggestions  will  ))e  found 
effective  to  prevent  the  puckering  of  the 
canvas  skin  of  the  proposed  boat.  A  frame- 
work of  4ft.  beam  will  require  about  three 
breadths  of  canvas  on  each  side,  and  waste 
should  be  avoided  by  preparing  paper  patterns 
by  which  to  cut  out  the  canvas.  To  do  this 
cut  some  old  newspapers  to  the  width  of  the 
canvas,  and  paste  sufficient  pieces  together 
end  to  end  to  give  the  required  length  of  the 
boat.  Turn  the  frame  of  the  boat  upside 
down,  and  stay  it  in  a  horisontal  position  and 
upright.  Lay  the  edge  of  the  paper  on  the 
fiat  keel  along  the  middle,  place  weights  upon 
it,  and  measure  off  the  distances  from  the 
middle  line  across  the  paper  on  the  ribs,  so 
as  to  keep  the  breadths  horisontal  from  the 
middle  to  the  stem  and  bow  of  the  boat. 
Towards  the  bow  and  stern  the  breadths  will 
be  of  course  materially  reduced.  Remove  the 
paper  on  to  the  floor,  and  draw  a  line  from 
point  to  point  marked  on  the  paper  at  the 
crossings  of  the  timbers.  From  this  pattern 
you  can  easily  cut  out  the  two  canvas  strakee, 
one  for  each  side  of  the  boat  against  the  keel, 
which  are  called  the  garboards.  Beplaoe  the 
pattern  ;  but,  before  doing  so,  mark  the  lower 
edge  for  the  second  breadth  of  paper,  and, 
setting  off  the  distances  along  the  ribs  to  the 
width  of  the  first  pattern,  you  will  be  able  to 
mark  it  out  and  cut  it  as  the  previous  one. 
A  double  seam  will  be  better  than  a  single,  at 
it  will  give  great  additional  strength  to  the 
canvas,  and  the  width  of  an  inch  and  ■& 
eighth  should  be  allowed  for  it.  The  lower 
edge  of  the  third  breadth  can  now  be  marked 
and  cut  out  by  the  upper  edge  of  the  second, 
and  if  found  to  reach  the  gunwale,  the  top 
edge  may  be  left  uncut  until  the  canvas  it 
drawn  over  the  framework.  In  applying  the 
canvas  to  the  keel,  put  plenty  of  thick  paint 
on  the  inside  to  half  the  breadth  of  the  keel, 
and  nail  the  selvedge  with  copper  taolu  along 
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the  middle  line;  then  lorew  on  with  brase 
•orews,  at  6-inoh  interrale,  a  piece  of  elm 
plank  fths  of  an  inch  thick,  and  exaotlj  the 
■ame  width  and  length  aa  the  keel.  Between 
the  6-inoh  intezraLi  driye  copper  tacks.  A 
■mall  etrip  of  copper  at  the  fore  foot  and  heel 
will  prevent  this  shoeing,  aa  it  is  called,  from 
catching  in  anything.  To  make  a 
good  finish  at  stem  and  stem,  cut 
ont  the  thickness  of  the  stem  and 
■tempost  to  the  eighth  of  an  inch 
from  top  to  bottom,  aa  in  an  ordi- 
nary boat,  which  will  form  a  groove 
or  rabbet,  and  when  you  come  to 
this  part  fold  the  end  of  the  oanvaa 
back.  This  will  give  additional 
strength  for  the  nails,  and  at  the 
same  time  make  a  very  snng 
finish." 

"  A  diagonal-framed  canvas  boat 

was  bnilt  as  long  ago  as  1844,  and  

is  still  in  existence.    The  canvas  was  '■''^"" ^ 

•toat,and  itwasvery  thickly  painted 
when  dry,  and  not  wetted,  aa  is 
frequently  the  case,  to  prevent  the  absorption 
of  paint.  The  boat  was  built  on  three  monlds, 
the  transom  or  stem  board  (for  she  is  not 
canoe-formed  at  the  stem)  being  one  mould, 
the  midship  mould  the  second,  and  a  third 
eqni-distant  between  it  and  tiie  bow.  An 
inner  keel  or  kelson  having  been  oonneoted 
with  the  stem  and  stemposts  by  mortices, 
this  kelson  was  let  into  the  moulds  its  own 
thickness,  lin.,  and  secured.  The  moulds 
were  steadied  in  their  positions  by  the  gun- 
wales, of  ^in.  by  2in.  yellow  pine,  nailed  to 
the  stem  and  transom  board.  The  frame  of 
yellow  pine,  ^^.  by  {in.,  was  then  nailed  on 
diagonally,  leaving  openings  of  2{in.  wide 
where  crossing  each  other.  The  canvas,  put 
on  lengthways,  was  cut  so  as  to  run  iJong 
the  fnimework  parallel  with  the  kelson  on 
each  side ;  and  the  seams  were  sewn  double,  as 
sails  are  ordinarily  made  by  sailmakers. 
There  is  one  bottom  and  two  side  breadths, 
and,  therefore,  no  join  along  the  kelson.  The 
canvas  turns  in  over  the  gunwale,  and .  is 
secured  by  a  strip  of  the  same  wood.  The 
framework  is  nailed  with  copper  tacks.  The 
canvas,  being  so  well  supported,  is  perfectly 
rigid,  and  the  boat  appears  likely  to  last  a 
number  of  years." 

A  canvas  "  oorade"  (Fig.  178)  was  built  by 
Capt.  J.  Bichards,  B.N.,  in  1878,  for  the  river 
Avon,  12ft.  long,  Sft  wide,  and  15in.  in  depth. 
She  has  a  frame  of  American  elm,  fastened 
with  rove  and  clench  copper  nails  and  wire ; 
her  floor  is  nearly  fiat,  formed  of  fin.  white 
pine  wood,  lined  inside  with  sheets  of  oork  to 
fill  up  the  spaces  between  the  timbers,  and 
form  a  level  and  solid  platform  within. 
Above  the  fioor  and  outside  the  timbers 
(which  are  Gin.  apart,  and  twenty-three  in 
number),  instead  of  the  planking  dF  an 
ordinary  boat,  there  are  stout  fore-and-aft 
stringers  of  American  elm  three  inches  apart, 
outside  all  of  which  is  stzetohed  the  thick 
Ko.  1  canvas  skin  of  the  outer  boat.  The 
priaoipal  materials  required  are  keel  of  lin. 


square  ash ;  gunwale,  lin.  square  aah ; 
eross-pieoee  of  gunwales,  lin.  sqmare  ash; 
keel  chafing  pieces,  |in.  by  {in.  ash;  fore- 
and-aft  stringers,  {in.  by  ^in. ;  bilge  stringers, 
fin.  by  {in.  ;  twenty-three  timbers,  fin. 
square. 
Within  this  structure  and  securely  attached 


Fig.  178. 

to  it,  although  quite  distinct  from  it»  there  i« 
an  inner  canvas  boat,  Sft  long  and  2ft.  wide 
(having  a  separate  gunwale),  in  which  the 
crew  sit  on  the  fioor. 

The  deck  space  between  the  gunwale  end 
coaming  is  entirely  covered  in  \jj  ceoTee, 
supported  on  a  strong  framework  of  wood 
and  cane ;  and,  being  under  ordinary  oiroiun- 
stances  quite  secure  from  wet,  was  intended 
by  Capt.  Bichards  for  the  stowage  of  bedding, 
clothes,  and  provisions  of  the  crew. 

The  gunwale  and  the  coaming  are  &tronglj 
braced  together,  and  the  ends  ^  the  gunwele 
are  additionally  secured  to  the  stem  end 
stempost  by  strong  iron  plates,  with  eye- 
bolts  above,  in  which  are  rove  stout  ropes, 
to  moor  the  boat  with  when  afioat,  or  ens- 
pend  her  to  trees  like  a  hammo<^  wiien- 
ever  her  crew  may  desire  to  sleep  in  that 
position. 

The  oorade  is  fitted  with  a  couple  of  email 
light  wheels  and  iron  azle  (weighing  only 
about  121b,  and  movable  at  pleaaore  in 
about  a  couple^  of  minutes),  which  wlien 
attached  to  her  keel  afford  her  the  looomotiTe 
advantages  of  a  porter's  truck. 

The  twelve-foot  corade  weighs  abont  901b., 
and  draws  three  inches  water  when  liglit ; 
but,  with  her  crew  of  two  men  and  her  gear 
on  board,  at  her  late  trial  she  drew  five  inolies 
forward  and  seven  aft.  An  inch  of  this, 
however,  is  due  to  her  false  keel,  which,  witii 
bilge  pieces,  give  ample  lateral  reaistenoe 
when  under  sail  in  a  seaway. 

The  entire  structure  was  well  aetnreted 
with  bailed  lioseed  oil,  and  then  painted. 

The  inner  boat  can  be  disengaged  eft  tiie 
gunwale,  and  removed  altogether  in  ebeut 
four  minutes. 

One  of  the  principal  advantages  Maatw^  for 
this  "  double-shell  boat "  oonaiate  in  the  fact 
that  the  outer  boat  may  be  stove  in  without 
rendering  her  unserviceable  or  wetting  her 
crew ;  and  so  long  as  the  outer  boat  ie  ietaot, 
a  sea  may  be  accidentally  shipped  in  the  SsBir 
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boAt  withont  dangeroiulj  affeotmg  the  sta- 
bility of  the  yeesel ;  and  should  both  the 
oater  and  inner  boats  be  svramped  with  water, 
the  cork  floor  and  ooshions  wiU,  nevertheless, 
still  afford  her  the  properties  of  a  life  buoj 
sufficient  for  her  orew. 

The  buildem  of  these  boats  are  Messrs. 
Hill,  Canon's  Marsh,  Bristol  Prioe  £6  10a. 
Carriage  hj  rail  Id.  per  mile. 

Cap. — ^A  figure  of  8  iron  band  fitted  to  the  mast- 
head, bowsprit  end,  &o.  Sometimes  the  yoke  is 
termed  the  lower  oap.     (See  page  115  to  119.) 

Capful  of  Wind, — ^A  puff  of  wind  soon  passing 
away. 

Capttan. — ^A  mechanical  contriyance  for  raising 
the  anchor.  Capstans  yery  compact  in  form 
are  now  made  for  yachts  instead  of  the  cum- 
brous windlass.  The  one  most  generally  in 
use  is  manufactured  by  Harfield  and  Co., 
Mansion  House  Buildings,  E.C.  Cantelo,  of 
Southampton,  manufactures  a  capstan  that 
can  be  used  without  capetan  bars. 

Oapttan  Bar. — Bars  of  wood  by  which  the  cap- 
stan is  turned,  and  so  made  to  wind  up  the 
anchor  or  raise  any  weight. 

Cap$ian  for  a  Trawl. — ^A  capstan  for  a  trawl  for 
a  yacht  of  twenty  or  more  tons  is  made  at 
the  Mount's  Bay  Foundry,  Cornwall. 

Card.— The  dial  of  a  oompass  upon  which  the 
points  are  marked. 

Omrdinal  PoinU. — ^Thf  oompass  points,  E.,  W., 
K.,  and  S. 

Careen. — To  heel,  to  list,  to  lean  oyer. 

CarUnei, — Pieces  of  timber  fitted  be- 
tween the  deck  beams  in  a  f  or»-aad- 
•ft  direotion. 

Carry  Avfoy. — ^The  breakage  of  a  spar, 
rope,  Ao, 

Carry  Canva$.     A  yessel  is  said  to 

oairy  her  oanyas  well  if  she  doet 

not  heel  much  in  strong  breeses. 
Carvel  Built.— Built  with  the  plank 

flush  edge  to  edge,  and  the  seams 

caulked  and  payed. 

Cofi. — Said  of  a  ship  when  she  fills  on 

one  tack  or  the  other  after  being  head  to 
wind.  Used  generally  in  getting  under  way, 
as  oast  to  port,  Ao.  The  word  is  yariouidy 
used,  as  to  oast  anchor,  to  cast  off  a  rope. 

Catamaran. — A  small  raft  common  in  the  Bast 
Indies.    A  double  boat  in  use  in  Amerioa. 

Cat  Block, — ^The  block  need  in  oatting  the  anohor. 

Cai  Boot.— A  boat  with  one  sail,  like  a  Una 

boat. 
Catch  a  Turn. — ^To  take  a  turn  quickly  with  a 

r<^>e  round  a  belaying  pin,  or  bitt,  or  oayal. 

Caihead. — ^Timber  or  iron  projection  from  the 
bow  of  a  yessel  by  which  the  anchor  is  hoisted 
up  to  the  rail,  after  it  has  been  weighed  to 
the  hawse  pipe. 

Cattpawe.'^la  calms,  when  the  water  Is  rippled 
here  and  there  with  passing  airs  of  windt  ^^ 
is  said  to  be  scratched  by  oatspawa.  A 
'*  oatspaw  "  is  also  a  bight  in  a  rope. 


Caulking. — Driving  oakum  into  the  seams  of  a 
yessel.     (See  '*  Marine  Qlue.") 

Caulking  Iron. — ^A  kind  of  blunt  chisel  used  for 
driyiug  oakum  into  the  seams. 

Caustic  Soda. — A  mixture  of  three-parts  of  soda 
to  two  of  unslaoked  lime.  The  soda  is  boiled 
in  the  water,  and  then  the  lime  added.  The 
mixture  should  be  applied  hot.  In  applying 
it  great  care  should  be  exercised  so  as  not  to 
allow  it  to  touch  the  hands.  A  brush  of 
vegetable  fibre  should  be  used,  as  the  compo- 
sition will  destroy  hair.  Caustic  soda  is  used 
for  cleaning  off  old  paint  or  varnish ;  the 
mixture  should  be  put  on  nine  or  ten  hours 
before  it  is  scraped  off  if  a  very  dean  job  is 
desired.  If  it  is  a  deck  that  has  to  be  cleaned 
it  is  desirable  to  damp  it  with  fresh  water 
before  an  application  of  the  mixture ;  henoe 
it  is  a  good  plan  to  apply  it  on  a  dewy 
morning.  Mahogany  should  be  scraped,  and 
not  cleaned  with  caustic  soda.  A  mixture  of 
two  parts  soda  and  one  part  soap,  simmered 
together  and  applied  hot,  is  sometimes  used. 

Cavel  (sometimes  spelt  "kavel"  or  "kevel)." 
— Stout  pieces  of  timber  fixed  horisontally  to 
the  stanchions  on  bitts  for  belaying  ropea  to. 

Ceiling. — The  inside  planking  of  a  vesseL 

Centre-board  (a  Temporary). — Make  a  board  of 
the  shape  of  either  of  those  in  the  sketoh 
(Fig.  179)  about  one-third  of  the  length  of  ^e 
boat.  Three  bolts  will  be  on  the  upper  edge 
of  the  board;    the  eentre  bolt  will  hava  a 
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thread  longer  than  the  other  two,  and  pro- 
trude through  the  keel.  When  the  board  is 
fitted  under  the  keel,  it  will  be  held  tight  to 
the  keel  by  a  thumb  nut  on  the  centre  boH. 
To  unship  the  board  when  afloat  unscrew  the 
thumb  nut,  push  tiie  board  down,  and  it  will 
fioat  up  alongside.  A  cork  will  be  put  into 
the  bolt  hole.  Of  course  the  board  oaaoot 
be  shifted  when  the  boat  is  afloat  It  woold 
be  unsafe  to  sail  about  in  shallow  water  with 
such  a  contrivance;  nor  should  the  boat 
under  any  circumstances  be  allowed  to  take 
the  ground  with  the  board  flxed. 

Another  form  of  temporary  board  (Fig.  180) 
has  been  fitted  to  an  ordinary  boat,  18ft.  long. 
It  consists  of  a  board,  to  whioh  are  aflUed  Iron 
damps  on  either  side,  which  admit  of  the  mala 
ked  being  inserted  between  them ;  through 
these  are  passed  bolts  with  nuts,  whioh  flmilj 
hold  the  two  keels  together. 

The  dimensions  of  a  board  for  an  18ft. 
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boat  are  6ft.  loner,  1ft.  lOin.  deep,  and  l^in. 
thiok.  The  board  ia  to  be  aboat  1ft.  Gin. 
shorter  on  its  under  side  than  on  its  top  side, 
the  fore  end  sloping  aft,   and  the   aft  end 
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■loping  forward;  bnt  the  slope  at  the  fore 
end  is  nearly  donble  that  at  the  aft  end. 

Plaoe  the  centre  of  the  board  a  trifle  in  ad- 
yance  of  the  centre  of  the  main  keel ;  it  can  be 
fixed  in  five  minutes  when  the  boat  is  in  the 
darits ;  onlj  one  word  of  caution  is  necessary, 
that  is,  not  to  tow  her  with  the  keel  on  behind 
the  yacht  when  sailing,  or  in  all  probability 
she  will  take  a  sheer  out  and  capsize. 

This  plan  was  introduced  by  Mr.  Q.  H. 
Harrison,  of  the  Siesta  schooner ;  but  it  is  not 
quite  so  good  as  the  American  plan  on  the 
other  page,  because  it  cannot  be  unfitted  or 
released  whilst  the  boat  is  afloat ;  and,  more- 
over, a  triangular  shape  is  to  be  preferred. 

Chain  Pipe. — Iron  pipe  on  the  deck  through  which 
the  cables  pass  into  the  lockers. 

Chain  Plaie». — Iron  braces  on  the  side  of  a  ship 
which  sustain  the  rigging. 

Channel  Plates.— (See  "  Chain  Plates.") 

Chcmnelt. — Strong  pieces  of  timber  fixed  on  the 
side  of  a  ship  inside  the  chain  plates  to  give 
greater  spread  to  the  rigging. 

Cheekf  To. — ^To  check  a  sheet  is  to  ease  it  a  little. 
To  check  a  vessel's  way  as  by  a  warp,  or  by 
backing  a  sail.  To  check  a  tide  is  to  keep  a 
Yessel  from  her  course,  in  order  to  allow  for 
the  influence  or  drift  of  a  tide.  A  vessel  is 
said  to  check  the  tide  when  it  throws  her  to 
windward.  To  check  a  vessel  with  the  helm 
is  to  prevent  her  altering  her  course.  (See 
"To  Meet.") 

Cheek  Blocks. — ^A  sheave  fitted  on*  a  spar  inside 
a  sort  of  cleat,  as  the  cheek  block  for  top- 
sail sheet  on  the  end  of  a  g^aif.   (See  page  90). 

Cheekt  of  the  Moat. — ^The  hounds. 

Cheering.— The  "hip,  hip,  hurrahs!"  that  the 
crew  of  a  vanquished  yacht  greets  the  viotrix 
with.  A  custom  much  honoured.  (See  "  Man 
Ship.") 

Chill, — In  very  light  winds,  if  a  cloud  passes 
overhead  and  a  puff  comes  out  of  it,  it  is 
called  a  chill — probably  on  account  of  its 
ooldness. 

Chinese  Lug. — ^A  lug  sail  with  battens.  (See 
page  279.) 

Chips, — ^A  nickname  for  a  ship's  carpenter. 

Chock. — A  block  or  wedge  of  wood. 

Chock  a  Block, — Said  of  two  blocks  when,  in 
hoisting  or  hauling,  the  two  blocks  of  a  tackle 
are  brought  close  together.  (Generally  when 
two  things  are  brought  so  dose  together  that 
they  cannot  be  got  closer. 


Chock  PuU. — ^FuU  to  the  brim.  Frequently  naed 
in  close-hauled  sailing  to  let  the  helmsman 
know  that  the  sails  are  full  enough,  and  ho 
need  keep  her  no  more  off  the  wind. 

Chock  Home. — Close  up. 

Chopping  8ea.-A  short,  steep  sea,  which 
makes  a  vessel  continuously  pitoh  and 
'scend. 

Chuckle-headed. — ^Full  or  bluff  in  the  bow; 
thickheaded. 

Chxick  to  Windward. — ^A  weather-going  tide 
is  said  to  chuck  a  vessel  to  windward, 
and  the  contrary  a  lee-going  tide. 

Circumference  of  a  Circle. — The  diameter  multi- 
plied by  3 '141 59  ;  in  algebra  denoted  by  the 
Greek  letter  «*. 

Clamp, — ^A  thick  strake  of  wood  worked  inside  a 
vessel  under  the  shelf.      (See  p.  105.) 

Clamps. — A  kind  of  wedge  vice,  used  in  boat- 
building to  hold  the  plank  together.  (See 
"  Boat  Building.") 

Clamps. — ^Various  contrivances  of  wood  or  metal 
used  in  fitting  up  a  vessel  or  in  fixing  parte  in 
her  construction. 

Clap  on  Canvas. — To  put  on  more  oanva  b.  "  Clap 
on  here  "  is  a  request  frequently  made  to  idlen 
to  assist  in  hauling  on  a  rope. 

Claw. — To  hang  well  to  windward,  as  to  "  elaw 
off  a  lee  shore." 

Claw  to  Windward. — To  beat  to  windward  under 
difficulties.  To  claw  off  a  lee  shore  ia  to  beat 
off  and  avoid  getting  stranded. 

Clean  Pull. — Barely  close-hauled ;  when  all  the 

sails  are  f  ulL 
Clear  for  Going  ^&out.— A  question  often  aakad 

when  work  is  being  done  on  deok,  and  the 

vessel  has  to  be  put  about :  "  Are  ye  all  olaar 

there  for  going  about  P  " 

Cleats. — Pieces  of  wood  with  one  or  more  ana 
fastened  to  spars,  &c.,  for  belaying  to,  or  to 
prevent  ropes  slipping,  &o.  (See  "  Thumb 
Cleats"  and  Cruickshanks'  Patent  Safe^ 
Cleats.") 

Clench  Work  (spelt  also  "  dencher,"  "  olinoher," 
and  sometimes  "  clinker.") — In  boat  building 
when  the  edges  of  the  plank  overhkp,  forming 
lands. 

Clew. — The  lower  comers  of  a  square  waSL;  ia 
fore-and-aft  sails  only  the  lower  after  oomer 
is  called  the  clew. 

Clew  Linen. — Clew  garnets.  Bopes  used  for 
hauling  up  the  clews  of  sails.  (See  page  115.) 

Clew  Up. — To  haul  up  a  sail  by  the  olew  lines  for 
furling,  Ac.  Also  used  as  a  slang  term  for 
shut  up  or  cease. 

CUneh, — ^To  fasten  a  rope  by  a  half  hitoh»  and 
seize  the  end  back  to  the  other  part ;  a  method 
adopted  with  very  large  ropes  or  hawaera  after 
they  have  to  be  bent  to  rings,  Ao.,  in  a  hurcy. 
To  clinch  is  also  to  beat  the  end  of  a  bolt  or 
rivet  until  it  forms  a  head ;  or  to  turn  the  end 
of  a  nail  in  so  that  it  will  not  draw. 

Clinometer. — An  instrument  for  measuring  the 
angle  of  inclination  or  the  extent  of  heel  a 
ship  has  under  canvas  or  whilst  rolling. 
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Clip  HooJc'-A  doable  hook  (liixiged  to  the  eye) 
whose  parts  oyerlap  when  attoohed  to  a  ring, 
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Ac.    A  hook  not  much  in  favoor,  as  it  bo 
frequently  breaks  or  gets  half  detached. 

Clipper, — A  fine  ship ;  first  applied  to  the  sharp- 
bowed  ships  that  sailed  ont  of  Baltimore,  U.S. 

Clock  Cahn. — So  calm  and  still  that  the  ticking 
of  a  clock  could  be  heard. 

Close  Aboard, — Near  to,  as  the  land  is  said  to  be 
dose  aboard  when  a  yessel  has  approached  it 
very  closely. 

Cloee-hauled. — With  all  the  sheets  trimmed  flat 
aft,  and  erery  rope  that  helps  extend  the 
sails  hauled  taut.  Hauled  as  close  to  the 
wind  as  the  sails  will  admit  without  shaking 
their  luifs.  When  a  square-rigged  ship  is 
close-hauled  she  is  about  from  five  to  six 
points  off  the  wind.  A  fore-and-aft  schooner, 
with  everything  nicely  trimmed  for  racing, 
will  lie  within  four  and  a  half  points  of  the 
wind ;  a  cutter  within  four  and  a  quarter 
points.  This,  of  course,  supposes  the  water 
to  be  smooth  and  the  wind  of  what  is  known 
as  "wholesail  strength."  Jn  rough  water 
a  vessel  cannot  be  sailed  so  close ;  in  the 
Atlantic  race  between  the  Cambria  and  Daunt- 
less, the  former,  although  she  had  head  winds 
for  a  large  part  of  the  time,  for  two  reasons 
was  never  hauled  up  closer  than  six  points : 
generally  there  was  too  much  sea  to  admit  of 
it  without  being  half  hove  to,  and  in  such  long 
passages  it  was  thought  better  to  sail  her  along 
hard  on  the  chance  of  the  wind  freeing ;  or 
if  it  headed  her  she  could  have  been  put  on 
the  other  tack.     (See  "  Wind.") 

Cloie  Re^ed.^When  the  last  reef  is  taken  in, 
generally  the  fourth  reef ;  but  some  modem 
schooners  with  laced  mainsails  have  only 
three  reef  bands,  and  it  is  thought  that  when 
the  fourth  reef  is  wanted  that  it  is  time  to 
set  the  trysail. 

CloM  to  Wind. — Close  hauled.  As  close  to  the 
wind  as  the  sails  will  bear  without  lifting. 

Clothes, — ^The  outfit  given  to  a  yacht's  crew  by 
the  owner,  consisting  of  trousers,  frocks, 
caps,  shoes,  and  neckerchief.  When  the 
yacht  is  paid  off  the  men  take  the  clothes 
with  them,  but  if  a  man  is  discharged  for 
misconduct,  he  is  made  leave  his  clothes 
behind.  Under  any  circumstances  the  men 
have  no  legal  right  to  the  clothes  if  the 
owner  chose  to  retain  them,  as  it  is  only  a 
kind  of  livery. 

Clothes  Lines, — ^A  sail  is  said  to  be  across  a 
clothes  lines  when  it  is  girted  by  a  rope, 
lines  used  on  board  men-of-war  for  drying 
the  sailors'  clothes  on  washing  days. 

Cloth  in  the  Wind,  ^.— When  the  foremost  cloth 
or  luff  of  a  sail  is  shaking  through  the  vessel 
being  brought  too  near  the  wind.  A  man  is  said 
to  be  three  cloths  in  the  wind  when  intoxicated. 


Clove  Hitch. — (See  "  Scowing  an  Anchor.*') 
Club  Hauling. — (See  page  164.) 

Coal,  Consumption  of. — With  engines  of  the  old 
type  a  steamer  consumed  from  41b.  to  61b.  of 
coal  per  indicated  horse-power  per  hour.  With 
compound  engines  the  oonsumption  is  from 
21b.  to  Sib.  per  horse-power  per  hour. 

Coamings, — A  raised  frame  fitted  to  and  above 
the  deck  for  the  hatches,  skylights,  Ac.,  to 
rest  upon. 

CocUs. — Painted  canvas  used  to  cover  sails  when 

they  are  stowed. 
Coated. — Sails  stowed  and  covered  up  by  the  coats. 

Coble. — ^A  boat  common  on  the  Yorkshire  coast. 
Said  to  run  over  a  sea  very  dry.    The  pecu- 
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liar  deep  rudder  makes  them  steer  well  in  a 
sea.  (See  page  377.) 
Cockpit. — In  a  man-of-war,  part  of  the  ship  below 
water  where  the  middies  were  berthed,  and 
where  the  wounded  were  attended  in  time  of 
action.  A  kind  of  well  in  the  deck  aft,  oom« 
mon  in  American  yachts  and  in  some  small 
ones  in  this  country. 

Coil. — Bopes  packed  up  in  rings  one  over  the 
other.     To  coil  away. 

Cole^s  Anchors.— {See  "  Anchors.") 

Collar. — An  eye  or  bight  of  a  shroud,  stay  or 
rope  to  go  over  the  masthead  as  the  collar  of 
the  forestay.     Also  a  rim  on  a  bolt. 

CoUier. — ^A  veenel  employed  to  carry  coal. 
CoUision. — ^When  one  vessel  comes  into  contact 
with  another. 

Colours. — Flags  denoting  nationality,  ownership, 

or  other  identity. 
Comb. — The  crest  part  of  a  wave. 
Comber. — A  big  surf-like  wave. 
Combings. — (See  "  Coamings.") 

Come  no  Nearer. — ^An  order  to  the  helmsman  not 
to  bring  the  vessel  nearer  the  wind. 

Come  on  Boards  Sir. — A  seaman's  laconic  speech 
when  he  reports  his  arrival  on  board  to  an 
officer  in  charge  after  leave. 

Come  To. — To  fly  up  in  the  wind ;  to  oome  nearer 
or  closer  to  the  wind ;  to  luff.  Generally  used 
when  a  vessel  oomes  nearer  the  wind  aft«r 
having  falling  off  the  wind. 

Come  Up. — Generally  to  slack  up.  Whilst  haul- 
ing on  the  fall  of  a  tackle  and  the  order 
oomes,  "  Avast  hauling  there,"  the  hand  that 
has  to  belay  sings  out,  "  Come  up  behind ;" 
all  hands  instantly  release  the  fidl,  so  thai 
the  one  who  has  to  belay  may  catch  the  turn 
round  the  belaying  pin  or  oavel  without 
**  losing  any."  (See  **  Hold  on  the  Fore  Side  " 
and  "  Belay.")  In  slang  an  admonition  to 
le  fooling. 
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It  it  oommonl;  boUored  that  the  mariner'a 
comtiaaii  waa  introdnoed  into  Europe  in  tha 
flftaenth  oentmr,  bnt  it  aMina  to  luna  been 


growth  of  weed*,  barnactis,  4c 
■hoald  haT*  a  mat  of  eoaiBOB  T 
and  tlw  foapoaitiini  ihoald  b«  tf 
tha  raraiah  ia  quite  diy.  Onlj  a 
boat  ahaBU  be  Tarnialiad  at  *  1 
Tandah  viD  dzy  before  the  ooM) 
be  pot  OB.  One  galkn  eanftll|) 
eorei  alxnrt  400  aiiBue  tcvt  or  tl 
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be  kept  weD  atimd  whiUt  beinr 
in^radiaita  arv  haarj,  and  aooo  * 
bottom.  D^'a  addreaa  ii  Forert  I 
<S» '*  Jartr'a  Compodtian.") 

Peacock' a  oompoahion  hu  ba 
inm  ahipa  with  food  effect  Tha 
can  be  obtained  of  Heana.  Fi 
Bnchaaan,  Southampton.  Thia 
ahonid  be  applied  in  tha  aama 
Jertj'a.  Two,  tliree.  or  four  ooa 
Tandafa,  or  oml  tar,  ahonid  be  I 
The  platea  of  an  iron  yaoht  aha 
roDchlr  cleaned  of  mat,  Ac.t  belo 
the  runiilL  (See  "Coal  Tai 
Tamiah.") 

The  PitrteetorFlnid  Company,  B, 
atraet,  E.C.,  bave  a  poiaonona  t 
taid  to  Tei7  elteotnall;  prersnt  th 

The  following  oompoaition  waa ) 
Hr.  A.  C.  A.  Holupfal,  15th  II 
The  Dompodtion  oonsiata  of :— H 
ooat  tar  or  blaok  Tamiah  ;  (2)  25  p 
latad  apirit;  (S)  10  pu^  rosin; 
ahellftc;  (5)  3  parte  pine  oil;  Q 
ooloorin^  matter,  nmber,  brora, 
of  iron ;  (7)  2  parts  ohlorida  ( 
mercury  I  (8)  12  parte  anlphidet]! 
(9)  S  parfaa  aiaenio.  Sobstanoaa  I 
diaaoUed  in  2  ;  then  1,  5,  and  4 
afterwarda  T,  8,  and  9,  the  nil 
allowed  to  itand  twenty-foar  la 
filling  into  oaaka.  We  bare  M 
tiiia  oompoaition  haTing  been  DM^j 
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anyone  dedrad  to  nuke  aiperimonta,  oitfaer 

Jaatj'*    or    FMoaek'i    compoutionB    out  be 

reoominallded  u  furlj  uuirering  Om  pnriKie* 

for  whioh  they  sre  mod. 
CoMpnnoT. — A.  oontriruioe  to  pnrmt  tba  oluin 

cable  being  veer*d  too  qnioMy,  or  to  atop  it* 

Teering  altogeUier. 
Cojuivet  Vonati. — Hoiwy  Icept  back  from  a  lea- 

mta'e  wage*,  bnt  giTan  np  in  wbole  at  the  end 
'     of  an  engagement  if  the  leamati'*  oondBotha* 

been  good ;  gantrallr  the  amoimt  kept  bask 

i*  2*.  per  week,  and  a  Bne  to  that  amoniit  i* 

leiled  foi  an  olI«uo«. 
ControTv  Wind. — A  wind  that  blow*  advotdy 

down  a  T«a»«l'i  eouM. 
Copptr  Boftonud. — The  bottom  of  a  aUp  aheathed 

with  oopper.     (See  "  Sheathing.") 
Copfer  fatUntd. — Faataned    with  oopper  bolt* 

Oerade. — A  tmall  boat  need  by  the  anment 
Britoni.    (See  "  Canraa  Boata.") 

Qordaga. — A  general  tenn  nsed  to  dmota  the  lope 
Med  in  the  rigging  of  a  *hip. 

CoTwiihian. — A  tenn  in  yaoht  pailanoe  lynaaj- 
mon«  with  amateot.  Th«  torm  Corinthian 
bait  a  (Mmtnry  ago  wa*  oonunonly  applied  to 
the  ariitoanttio  patrone  of  iporta,  eome  of 
which,  looh  aa  pngiUsm,  are  not  now  the 
faahlon.  Ko  donbt  tiie  name  oiiglliated  with 
the  inppoeed  nmilari^  between  the  taat 
yoong  men  of  the  (Ireek  Empire  who  emnlatad 
the  (eat*  of  athlete*,  Ao.,  and  their  modain 
piototypae. 

A  "  Corinthian  "  lailoi  haa  nerer  been  de- 
flned.     Th*  Boyal  Alfred  Taoht  Clsb  enjoin* 

oontiet  of  "  memben  of  th«  dab,  their  eon*, 
or  memben  of  a  royal,  foreign,  or  reoognieed 
yaoht  olnb,  or  naral  oSoan."    Anyone  uot 

regarded  aa  a  qnali&ed  anatenr.  Soma  olnba 
only  allow  yaohte  of  15  tone  and  under  one 
paid  hand,  who  ia  not  permitted  to  touch  the 
tillBT.  A  later  ud  more  aoitable  plan  i*  to 
hare  paid  hand*  in  the  proportioQ  eet  forth  in 
the  Uble,  page  307.  tn  all  oaM*  u  amatenr 
moat  etaar. 
Oerinlhinn  itwl*  <tf  IfeoewraiiMiil.  —  A  toanaga 
meaanrement  adopted  liy  the  CoriBtUw 
Taoht  Clnb  on  the  bnilder'a  mla  for  roughly 
estimating  the  regiatar  tonnage  of  a  Twari, 
tfana  ^  *^  "■  where  L  length,  B  breadth, 
and  D  depth,  amidahipa  from  deok  to  mider- 
aide  of  keeL  Thla  rule  wee  aleo  adopted  hj 
the  New  Thamea  Taoht  Clnb  in  187S,  bat 
after  a  trial  of  two  yeaia  it  wa*  abaodoDed, 
aa  the  general  opinion  appeared  to  be  that 
the  role  would  har*  an  InjnrioB*  inflawwa  on 

Oof.— (Sea  "  WaifOrd  Flat-bottomad  Boat*."> 
OmuHm.—TiM  prqjeoting  part  of  a  r**aal  abaft 


The  distanoa  jaoht*  hare  to  aafl  in  a  match  at 

a  regatta. 
Couraai. — The  lower  agnarnaiilt  of  a  ahlp. 
Cownn;    Board.  —The     ontalde    deck    plank 

fitted  orec  the  timber  head*.    Bee  "Plank 

aheer." 
CoHuain. — The  man  who  ateets  and  haa  oharge 

of  a  boat  and  her  orew.   Prnnoanoed  "oox'n." 
Cntbbinji.— When  a  reaael  tnmblee  down  nnder  a 

heary  preea  of  aanraa,  or  whan  ah*  aaga  to 

leeward  badly. 
Oiaclaing    mi.  —  Carrying   a    large   qnantdiy   of 

aaU. 
Craelu  in  a  Mail  or  othar  Span,  To  Btop.—Whm 

the  apar  ia  Qnite  dry  nm  in  marine  gin*] 

when  the  gloa  ia  hard,  aor^^  ont  some  of  it, 

and  atop  with  patty,  oolonred  to  imitate  tlie 

oolonr  of  the  wood. 
Craft. — A  veaael ;  alao  naed  in  the  plnral,  thn* 

a  number  of  maft,  or  a  lot  of  oraft,  mean* 

a  nnmber  of  Teaaela. 
Orani.— Not  atifl  nndv  ouiTa*  ;  a  boat  that  «M 

be  healed  or  listed  rery  eaaily  i  generally  a 

dangarona  boat. 
OroHM. — An  iron  hoop  band,  with  eyee  fitted  to 

bowsprit  end*  or  the  enda  of  olhar  apua.  (See 

Fig.  100,  page  860  and  351.) 
CVmI.— An  inlet  of  the  aaa. 
Craitt. — Tha  top  edge*  of  waxea. 
Onu. — A  ahip'a  oomplemaot,  and  inolndlng  every 

man  employed  oa  board  liaany  s^aol^  wliat- 

eoerer,  diatinat  from  paaeengera. 
OHMpi. — Agent*  for  engaging  aeamant  aTooatkn 

not  in  high  repnta. 
Cnasta.— A  metal    thimble     woriied    into    Oa 


Ooftnt. — DiraotioQ;  the  direotion  in  whl(b  a 
Taeael  moree  i  ihs  direotlcoi  fiom  ome  point  to 
•BothM  point  whioh  »  i«*ael  baa  to  r«a6h. 


Orippl*,   A. — A  Taeael  that  doe*  not  carry  bar 

Omt  Chacit,-~Piaoea  of  wood  naed  for  filling  in 

between    lower    tnttocka    where   thMr   lueU 

do  not  meet  on  the  top  of  the  keel. 
Orw-iack. — Croaa-Jaak-yard  ia  tha  loweet  yard 

on    tha    miaea    maet.      ^ononnoed  *'  Cffo'- 

jack." 
Oron  Swi.— Warea  that  oome  from  dirsn  dino- 

tiona,  nanally  oanaad  by  aoddan  ahitta  of  wind 

when  it  ia  blowing  haarily. 
Croat- (rau.^See  p.  115,  Ao. 
Crvu-/Dot. — A  nnmbar  of  linea  attached  to  one 

line,  and  apraading  ont  aomatUag  like  a  bird'a 

Cntrn  qf  an  AikKot. — Tha  port  of  an  anchor 
whore  tha  arma  are  joined  to  tiM  ahank. 

Omt'i  Kaat.— A  phtea  of  aheltor  at  the  topgallant 
meat-head  for  a  look  ont  man,  ns*d  by  whalm 
in  Northern  latitude*. 

OrwicbhtrnfiPaleiti  Cbott.— ThiaU  a  oontriTaM* 
tor  jMomiBC  the  malneheet  wlthont  any  tnn* 
0*  bight*,  eo  that  whan  a  osrtain  ptaaaw*  ia 
pntooth***Uth**h**tnnraena.  Thaolaat 
WM  inranted  with  a  Ti*w  of  prvrenUng  boat* 
badng  napaiand  whtm  atraiA  by  eoddea  aqnall*. 
The  obieotion  to  anoh  elaata  ia  Uwt  Umj  mar 
L  2 
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poeaibly  fool,  and  moreoyer  the  preuore  wMoh 
if  applied  steadily  would  just  cause  the  sheet 
to  nnreeye,  might  if  applied  suddenly  capsize 
the  boat  long  before  the  sheet  would  run 
through  the  jammers.  (See  page  187.)  With 
a  "  breeze  of  wind  "  there  is  generally  some 
aea,  and  then  it  is  not  so  frequently  a 
sudden  aooeasion  of  wind  or  squall  that 
causes  the  boat  to  capsize  as  her  position 
among  the  wares.  If  she  gets  so  placed 
aa  to  lurch  or  roll  to  leeward  from  the 
effect  of  a  wave  crest  passing  underneath 
her,  she  may  upset  without  any  increase  in 
the  pressure  of  wind ;  that  is  to  say,  if  her 
safe  angle  of  heel  under  canyas  is  20  degrees, 
and  she  be  permanently  heeled  by  the  wind 
pressure  to  that  angle,  then,  if  the  action  of 
the  waves  caused  her  to  heel  further — say  10 
degrees — she  would  capsize  unless  skilfully 
handled  by  the  steersman.  As  there  need  be 
no  increase  of  wind  pressure  to  bring  about 
such  a  catastrophe,  the  "  safety  cleat "  would 
be  of  no  avail  under  such  circumstances.  In 
smooth  water  it  would  never  be  prudent  or 
safe  to  wait  for  a  squall  to  strike  a  boat,  as,  if 
the  squall  were  heavy  enough  to  cause  the 
boat  to  heel  to  the  capsizing  point,  the  safety 
cleat  could  not  relieve  the  sheet  fast  enough 
to  prevent  such  heeling.  The  squall  must  be 
"met,"  the  boat  thrown  head  to  wind,  and 
the  sheet  released,  before  the  squall  strikes. 
Sometimes  in  small  boats,  with  the  wind 
abeam  or  abaft  the  beam,  it  may  be  more 
prudent  to  run  them  off  the  wind ;  but 
scarcely  in  any  case,  either  in  a  sea  or  in 
smooth  water,  could  the  safety  oleat  save 
a  boat  from  being  capsized  if  the  helmsman 
or  crew  carelessly  handled  her  when  she  is 
in  danger  of  such  a  catastrophe.  Mr.  Cruick> 
shank's  cleat  is  provided  with  a  releasing 
line,  which  is  to  be  held  in  the  hand,  and  5 
the  break  does  not  allow  the  sheet  to  be 
released  fast  enough,  the  line  is  to  be  pulled. 
Muiifestly  it  would  be  safer  and  give  less 
trouble  to  hold  the  sheet  itself  in  the  hand. 
(See  "Beadon's  Safety  Beel.") 

Crutch. — ^An  iron  support  for  a  boom  when  the 
sail  is  stowed  something  in  this  form  Y  »  the 
upright  part  fits  into  a  socket  on  the  taffrail. 
Crutches  are  sometimes  made  of  two  cross 
pieces  of  wood,  thus  X  >  ^  schooners  the 
crutch  for  the  fore  boom  is  generally  so 
formed ;  also  a  similar  crutch  is  used  to  put 
the  tiller  in  when  the  vessel  is  moored  to  keep 
it  from  flying  about,  and  and  when  by  lashing 
the  tiller  lines  across  the  vessel  to  either  raD 
the  passage  fore  and  aft  would  be  incon- 
veniently obstructed.  An  X  crutch  is  used 
to  support  the  middle  of  the  boom  when  the 
sail  is  stowed  and  not  slung  by  the  peak 
halyards.  A  crutch  is  also  the  metal  fork 
used  instead  of  tholes  in  a  row  boat. 

Cvhie  Measure  of  Water. — One  gallon  contains 
277*274  cubic  inches,  or  0*16  of  a  cubic  foot. 
One  cubic  foot  contains  1728  cubic  inches,  or 
6*233  gallons.  One  ton  of  salt  water  contains 
85  cubic  feet.  One  ton  of  fresh  water  con- 
tains 85*9  cubic  feet.    A  ton  weight  is  equal 


to  22401b.    See^DedmalEqiiiTalentB."    (See 
"  Water.") 

Cuddy. — A  small  cabin,  a  deck  house,  the  space 
under  the  half  deck  of  a  boat. 

Cwnt-Une. — The  space  between  four  oaska  when 
they  are  stowed  bilge  to  bilge. 

Cutter. — ^A  boat  heavier  than  a  gig,  and  used  in 
bad  weather  when  the  lighter  boat  might  get 
swamped. 

Cutter. — ^A  vessel  with  one  mast  rigged  with 
mainsail,  foresail,  jib  and  topsail,  as  shown  in 
the  accompanying  sketch,  known  aa  the 
national  rig. 

A  cutter's  sails  are  termed  "  fore-and-aft  ** 
sails,  because  they  are  taoked  and  sheeted  in 


FiQ.  18a. 

a  fore-and-aft  direction  in  oontradistinetian 
to  sails  which  are  tacked  and  sheeted  as 
squaresails  are. 


D. 


Dagger  Jcnee. — ^A  piece  of  timber  croschig  the 
frames  diagonally. 

Dandy. — A  cutter  rigged  vessel  with  log  mi««ii 

aft  set  on  a  jigger-mast. 

Darning  the  Water. — When  a  vessel  keeps  "^ilwy 
backwards  and  forwards,  as  before  a  bar 
harbour  or  pier,  waiting  for  water  or  ordezs, 
Ac. 

Davit  Chiye. — The  stays  or  ropes  need  to  keep 
the  davits  steady. 

Da/vits, — Strong  iron  arms  used  for  hoisting 
boats,  Slo. 

Day* 8  Paint. — (See  "  Composition.") 

Dead  Calm. — Without  a  breath  of  wind. 

Deaden-her-way. — To  stop  a  vessel's  wsj  bj 
backing  and  filling,  or  by  ^•■TiliTig  a  sail 
aback,  or  by  yawing  her    abont   with  the 

helm,  &o. 

Dead  Eye. — ^A  circular  block,  with  three  holes  in 
it  (crow-foot  fashion)  witiiout  shearee,  need 
to  reeve  the  lanyards  through  for  settling  np 
the  rigging.     (See  page  115,  Ao.) 

Dead  Flat. — ^The  midship  section.  Thejtenn  is 
applied  to  the  middle  flat  of  a  ship,  where  shs 
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gatt  D*  brokdu  ksd  no  nknowei;  that  ii, 
when  ths  otom  Mctioni  for  «onie  dUtuioe 
unidabipa  axe  ot  tha  same  siie  and  fonn  : 
thos  the  eiia  will  present  a  "dsad  flat"  for 
■one  diatuuM.   (8m  "  Stniglit  of  bre^lth.") 

Ihad  Lighlt, — Strong  ahnttera  mads  to  flt  the 
ontaide  of  oabin  windows — oloaed  in  bad 
weather.  In  yaohl*  imall  oironlar  lighta  are 
generallT  fitted,  and  withont  the  ahntten. 

I>«iiIon«ul. — Said  of  the  wind,  when  it  blowa 
(Izairht  down  the  oooraa  a  Teasel  wishe* 
to  make,     (See  "  Noa«-end(i,"  "  Uoule."} 

Ihad  Reeluming. — The  oaleolatloD  of  a  ihip'l 
poaitioti  b7  the  log',  the  oooraei  she  has  made, 
lee  wa;,  let  of  ennenla,  An.,  withoat  iB 
obserration. 

I>«a<I  AiH.—The  approaoh  the  floor  timber*  of  ft 
Taeael  makes  to  a  perpendionlar.  In  tb*  eaae 
of  ships,  the  flames  in  tha  att«c  bodj  are 
called  tha  dead.risin^  because  the;  tmly 
rise  from  the  keel  at  a  sharp  angle,  all  the 
middle  frama*  staitiiir  nearlj  boriiontally 
from  the  keel.  A  yaoht  ia  said  to  bsTe  con- 
siderable dead  rise  on  a  tstj  rising  floor,  when 
she  ia  more  or  less  of  the  V  form,  hot  roallr 
ressels  of  the  X  form  hare  the  graatait  dead 
rise,  as  the  heeU  of  tha  floors  forming  the 
framing  to  take  the  garboarda,  do  rise  nearlj 
perpendionlarl;  to  the  keel 

D»ad  wait. — The  water  in  a  Teasel's  wake,  oloat 
to  her  rodder,  that  does  not  ^pear  to  moTs 
with  snch  tapidiiy  as  tha  wat«r  along  a  ship's 


Ihad  leood. — The  solid  wood  worked  on  top  of  tha 

kMl  forward  and  aft  (Sm  pap  116) 
Decimal  Sqitwahrtti — 

Or  1  rooT,  Of  A.  Tm 


IWl 


i-o«i 


Dsdfc. — Tlis  platforms  supported  im  tha  bsana  d 
ships.  The  old  three  dsokers  had  nppec  deck 
main  deck,  middle  deoh,  lower  deck,  and 
orlop  deck,  no  gnna  being  carried  on  Hm 
latter.  Below  the  orlop  deck  were  the  hold 
platforms,  or  decks.  Yachts  nsnallj  are  said 
to  haT*  onl7  oos  deck,  %■*.  the  upper  deck 
open  to  the  sky  ;  some  large  jaohta,  howsTsr, 
haTc  a  lower  deck,  laid  and  oanlked.  Bmallei 
jaohts  hare  platform  baams  npon  which  tha 
'a.     Tha  [dalform  i*  the  cabin 


Ihck  Cavlking  and  S'niijruv.— (See  "  Marine 
aiae.'') 

Dtci,  to  WMtea. — Hake  a  miitnre  of  lib.  oxalio 
acid  to  1  gallon  of  water.  Damp  the  deok 
with  this  and  waah  off. 

Dssp(iH>I<adCprononnaed"dipseTlead"). — A  lead 
ot  28)b.  weight  attaohed  to  a  line  of  iOO 
fathoms.  Now,  aniomatlcall}  reoording 
machines  are  generally  naed  for  deep  sea 
sonndinga.    (See  "  Lead.") 

DtUvery. — The  quarter  waah  of  a  Tessel.  Ajraoht 
is  said  to  tutTS  a  good  deliTary  if  on  pass- 
ing through  tha  water  no  waxea  ore  ndaed  at 
and  about  the  qoarten  j  she  is  than  ssld  to 
Isave  the  water  olsan,  to  hare  a  dean  wake, 
clean  dahrery,  or  to  ran  the  watar  twj  clean 
aft. 

DrnnnTogt. — Computation  paid  to  the  owner  of 
a  ship  when  she  haa  been  detained  longer  than 
Tsaaooable  b;  a  freighter  at  a  port. 

Dapth  of  a  TacU,  to  mMtwrs. — Very  freqnentlj 
it  in  necessary  to  know  aoonrately  tha  ex- 
ternal depth  of  a  yacht  from  rail  to  keel, 
or  her  draught  from  load  line  to  keel. 
The  toUowiog  simple  plan  ia  a  ready  means 
of  obtaining  snoh  depth  and  draught;  To 
obtain  the  depth  take  a  straight-edged  bar 
of  wood  (sea  (  s.  Fig.  1S4)  wiU  be  pUoed 
across  the  rail,  at  right  angles  to  the  keeL  A 
small  ohain,  /  /,  will  be  paaaed  under  the 
bottom  of  the  yacht,  and  one  end  will  be 
made  fast  on  tha  bar  at  j,  so  that  the  obalD 


n«  m. 


{oat  tonchas  Ow  bilge;  the  chain  wUl  be 
drawn  tight,  and  the  other  «id  made  faat  to 
barath.  Thedistenoevftmiutheaecnrfttalj 
meanrad  on  the  bar,  aa  alio,  when  rwnoMd, 
unat  the  length  of  tha  chahi  which  psiiiJ 
from  jr  under  the  yacht  to  h.  (To  obtain  the 
pointa  for  the  meaenremeat  of  the  chain,  it 
would  be  fonnd  oonrsnlant  to  fasten  a  small 
piece  of  oord  or  yarn  at  the  point*  jr  (nd  \, 
Immadiatelj  nndsE  tiie  bar,  bsFore  th*  chain 


itofl.) 
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Having  obUined  iheiie  meMorementfl,  it 
will  Iki  an  oaay  matter  to  find  the  depth  %j. 
Ilie  diiitanoe  g  h  oan  be  laid  off  to  scale, 
dUiilmi  in  the  ooutro  by  a  perpendicular,  i  j  : 
h(t{f  itio  length  of  the  chain  will  then  be  laid 
off  fnim  g  antl  h  to  intersect  the  perpen- 
dioular,  an  at  j  ;  the  distance  from  i  to  j  on 
Uin  bar,  moasured  bj  the  scale,  will  be  the 
depth  riMiuired. 

Thn  draught  of  water  of  the  yacht  will  of 
ootirno  Iki  found  by  subtracting  her  height 
out  of  waUr,  from  load  line  to  rail,  at  the 
points  whnm  the  depth  was  taken. 

If  no  soale  be  at  hand,  the  depth  can  readily 
))e  found  by  nalnulation.  Take  half  the  length 
f  h,  which  call  k  I  (Fig.  184),  and  half  the 
length  of  the  chain,  which  call  k  m ;  subtract 
li  I  from  k  m  t  multiply  the  remainder  by  the 
sum  of  He  tn  and  k  I  added  together ;  the 
square  root  of  the  product  will  be  the  required 
depth.     KKpntssed  in  algebraic  language : 


Bay  k  m  is  10ft.,  a<ldod  to  k  I  7ft.,  make 
17ft.  I  neit  7  subtracted  from  10  leaye  3,  and 
8  multiplied  by  17  make  51.  The  square  root 
of  51  is  71,  which  would  be  the  required 
depth. 

The  mean  draught  would  be  found  by 
taking  the  actual  draught  at  several  (say  4) 
equidistant  intervals,  commencing  at  the  heel 
of  the  stompost  and  ending  at  the  stem ;  add 
thsso  draughts  together,  and  divide  the  sum 
by  the  numbor  of  measurements  taken,  in- 
cluding those  at  stem  and  stenipost.  If  the 
fore  foot  is  very  much  rounded  away,  the 
measurement  at  the  stem  will  be  0,  but  in 
oounting  the  number  of  measurements,  that 
for  the  stem  must  be  included. 

The  Barrow  Corinthian  Tacht  Club  formerly 
included  mean  depth  in  their  tonnage  rule,  and 
adopted,  on  the  suggestion  of  Mr.  B.  S.  White, 
the  following  plan  for  obtaining  depth  at  any 
point  without  calculation.     (See  Fig.  185.) 


BB.  Sde  or  dgplSb 
upper  part  in  fesi  and  tantba  bam  tap  d 
keel  batten,  and  ■aenred  to  kMl  batteB  miA 
thumb-eorewi  maAad  D. 

ModMt  operandi  :  HaTxnif  obtained  dad 
beam  of  yacht,  set  tlia  depth  battens  BB  si 
this  distaaoe  apart  on  keel  batten  A,  by 
means  of  thumb-screws  D  tis^btly  screwed  ^ 
Dip  the  keel  batten  under  keel  nntil  opposii 
marks  on  gunwale,  where  depth  is  requ^edto 
be  taken ;  then  brin^r  H  doee  np  to  keel,  sd 
take  readings  off  depth  bskttens  BB,  until  thiy 
correspond  on  each  aide — ^this  bein^  dep&  d 
3racht,  keel  to  gunwale,  in  rertioal  Hne,  a 
shown  in  sketch. 

If  the  measurementa  haTe  to  be  taken  ia  i 
tideway,  the  batten  A  most  be  kept  doss  q 
to  keel  to  prevent  its  driTing^  aft. 


Fxo.  IW. 


A  is  the  keel  batten,  graduated  from  centre, 
in  feet  and  tenths,  with  slots  marked  C,  at  each 
end,  to  slide  the  side  or  depth  battens  to  the 
exact  beam  of  yacht. 


Depth  of  Hold. — In  a   aingia-daek  ti 
height  between  the  kelaon  and  deck. 

DertUd.—A  vessel  abandoned  at  sea.  It  is  ssi^ 
that  an  owner's  rights  are  not  alao  ^**»»!^«*< 
if  any  live  animal  be  left  and  found  on  bosid 

Derrick, — ^A  kind  of  crane. 

Deviation, — A  movement  of  the  compass  nesdli 
due  to  local  attraction,  prinoipafly  met  witi 
in  iron  or  composite  ship«y  and  distinct  fra 
variation. 

Dhow. ^^ A  large  Arab  vessel,  aanally  lateen-rigged 

Diagonal  Braces. — Strengthening  straps  of  in 

that  cross  the  frames  of  a  veesel  diagonally. 

Diagonal  Lines. — lines  which  oroas  the  seotioDS  ( 
a  vessel  shown  in  the  body  plan,  in  a  diagmu 
direction  with  the  middle  Tertioal  line. 

Diameter  of  Circls.^Cironmferenoe  mnltipUi 
by  0-31831. 

Diminishing  Stralcss.— The  strakes  i'^mftdiattl 
above  and  below  wales  bein^  the  tbirVness  < 
the  wale  on  one  edge,  and  diwiiTii^iii-ng.  ^  ti 
thickness  of  the  plank  on  the  other. 
Dinghy,— A   small    boat    of    Bombay,    with 
settee  sail.     Also  a  small  skil 
or  punt,  carried  by  yaohts.     (Si 
"  Portable  Dinghy.**) 

Dinghy-man,  —  The  man  who  hi 
charge  of  the  dinghy  of  a  yaoh 
whose  duty  it  ia  to  ^o  on  shoi 
on  errands,  Ao, 

Dip. — ^The  inclination  the  oompai 
needle  makes  towards  the  esrt 

in  high  latitudes. 

Dip  the  Ensign,  To, — ^To  lower  tt 
ensign  as  a  salute,  or  token  ( 
respect.  (See  *<  Dipping  the  Ei 
sign.") 

Dipping  Lug  SaU. — ^A    saU  hoists 

by    a  halyard    and    mast    hoo 

traveller.      The    sail    ia    aet   t 

leeward  of    the  mast,    and   th 

tack  is  usually  fast   to  the  stei 

or    on    the    weather     bow.      I 

tacking  or  gybing  the  sail  has  to  be  lowers 

and  the  yard  shifted  to  the  other  aide  of  th 

mast.     A  plan  has  been  proposed  to  perfon 

this  dipping  by  the  aid  of   a  topping  am 
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tripping  lioe  inotaad  of  b;  lomting  the 
«il  (M*  the  Bketah,  Fig.  180)  i  but  the 
balsDM  tug,  whioh  reqoina  no  dipping  »lut- 


PlulW. 


■oeyer  in  taoldug,  ia  to  be  preleiTed  to  the 
beet  dipping  smugement.  (See  "Peukaoe 
Loggsni.") 

Di^ng  llA  Eniian. — The  enmgii  ia  lowered  ot 
diiipad  u  a  msaiu  of  uJntiiig  a  oommodore, 
Akj.,  ot  member  of  »  olqb.  The  jiuuor  member 
riioDld  be  the  firat  to  dip.  Sometime*,  if  no 
eneign  ii  flTing,  the  burgee  ii  dipped.  It  ia 
nnul  to  "  dip  "  on  pauiug  a  man-of-wu'  or 
roykl  7aaht.  A  mjal  jmaht  nerer  answers 
the  ulnta  by  dipping  her  enaign.  Striotly  it 
ia  etiquette  for  the  blue  enaign  to  dip  to  the 
white,  and  red  to  the  bine  and  while. 

Ditchargt  Ticket. — A  formal  docnunent  giren  to 
•aamen  whan  the;  are  discharged. 

Dumanffnl.— Unrigged :  without  aula  or  apara. 

Ditmaitad. — When  a  Teaeel  Loeea  her  maat  by 
Tiolenoe,  or  accident. 

JNiplacenienf. — The  quantity  of  water  a  TSaael 
diaplaoea,  which,  in  weight,  ia  alwaya  equal 
to  her  own  weight. 

Ditplactmmt  per  inch  of  tmiii«rnon.— It  ia  oflen 
neoeeaar;  to  know  how  mach  weight  wonld 
hare  to  be  put  into  a  jaoht  to  aink  her  an 
ineh  ot  more  deeper  in  the  water  or  lighten 
her  to  a  aimilar  extent.  Boughly,  this  can 
be  aaoertained  by  the  following  mle  :  — 
Mnltiply  the  length  on  the  load  line  by  the 
breadth  on  the  load  line  and  divide  the 
produot  by  600.  ( ''^ ".)  The  qnotient 
will  be  the  weight  in  tons  or  fnuiUona  o( 
a  ton.  Thia  rule  wonld  not  hold  good 
if  the  yacht  were  lightened  more  than 
tliree  or  font  inohea  or  deepened  to  that 
extent.  The  rule  ia  baaed  on  the  aaaump- 
tion  that  the  area  of  the  load  line  ia  '7  of 
the  circamaoribing  panllelogram.  That  ia 
to  aay,  the  length  and  breadth  multiplied 
together  and  again  multiplied  by  '7  will 
(approximately)  gire  the  area  of  load  line. 
Diride  tbia  product  by  13,  and  the  area  ia 
reduoed  to  cubic  feet,  and  divide  again  by 
35  and  the  anawer  will  be  given  in  tona  or 


fraotiona  of  a  ton.  liy  thia  rongh  mle  tbe 
diaplaoement  pa  inch  at  any  part  of  the 
hnll  of  tbe  veaeel  (if  the  meaenrementa  are 
taken  at  the  part)  can  be  fonod  approximately 

DivitionM. — The  portiona  of  a  fleet ;  a«  the  abar- 
board,  port,  and  centre  diTiaioDa,  the  admiral 
in  command  alwaja  occupying  tiie  centre 
diriaion.  Prior  to  1856,  tjiere  were  red, 
white  and  blue  diTiaiona,  bat  now,  aa  only 
the  white  or  St.  Qeorga'a  enaign  ii  recogniaed, 
the  diTiaiona  by  ooloni  hare  been  dona  away 
with.    (See  "Admiral.") 

I>odi. — A  baain  into  whioh  a  ahip  ia  floated  and 
the  gatea  cloaed  upon  her ;  tha  water  ia  then 
pumped  out  and  the  ahip  left  dry,  aupptnted 
on  a  framework  and  by  aborea.  Theae  are 
called  dry  docka. — A  general  name  for  a  plaoe 
to  receiTe  ahipa  for  repair  or  cleaning.  A 
ahip  ia  aaid  to  dock  heraelf  when  placed  in  a 
Boft  tidal  bed  of  mod  aha  buriea  heraelt  In  it 


Deg  Shora, — Pieoee  ot  timber  need  in  lannehing 

D«g  Fan«. — A  light  rane  made  of  banting  or 
feathera,  to  show  the  direction  of  the  wind, 
and  aometimaa  put  on  the  weather  raiL 

Dog  Watchti. — Tha  diTided  watch  between  fonr 
and  eight  in  the  eTsning  ;  thu*  the  flrat  dog 
watch  ia  from  four  to  aii.  and  the  leoond  from 
■ii  to  Bight.     (See  "  Watchee.") 

Dotdrwtu, — The  atate  of  being  becalmed.  Parta 
of  the  oceaD  where  oalma  are  preralent. 

DoIpMna. — Stout  timbera  or  atone  pillars  placed 
on  wharfi  to  make  faat  warpe  to. 

Dolphin  Stril«r, — The  perpendicular  apar  nndsr 
the  bowaprit  end  by  which  more  apread  ia 
given  to  the  atay  of  the  jib-boom. 

DwbUJtanlud. — When  man  ait  on  the  aame 
thwart  to  row  oara  from  different  aidea 
ot  a  boat.  Doable-banked  frigatea  were 
two  deckera,  with  the  npper  daok  porta 
diaguiaed. 

DmihU  BIoci.^A  block  with  two  ahearea. 

DovbU  OimhaU. — See  "  Gimbals." 

DoabUnj  Flank.—To  put  one  thickneaa  of  plank 
orer  the  other. 

Donta  or  Dovf. — To  lower  Bw*y  auddanly,  to 
take  in  a  sail  attddenly.  "  Dowsa  the  glim :" 
to  put  out  a  light. 

Dooe-fail  PlalM.—FUtea  in  form  like  adora'at^. 

Dounll. — A  hard  wood  or  metal  pin  naed  for  oon- 
neoting  timber  or  the  edgea  of  plank. 

Deumhaul. — ^A rape  naed  for  hauling  laila  down. 

.Down  Helm. — An  order  to  pot  the  helm  to  lee- 
ward and  oauae  the  Teaael  to  InS. 

Dovn  Oan. — The  order  given  for  the  orew  of  x 
boat  to  let  fall  their  oara  after  having  them 
OS  and  in  the  boat. 
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Taeht  and  Boat  Sailing. 


tkt  H«2h.--TW 
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I>r«f ,  To.—To  megmp9  tb*  bottos ;  to  iirh  tk* 
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Drmmgki  «f  ir«ttr.~TVt  dapCk  o£  a  twmI  to  th* 

tL»  lood  VB*«  list. 

Drav. — A  aul  is  mid  to  diftw  whtm  it  i 
tfa»    wwL      To  kt   dmw    m    to 
tbo  wmihftr  dMl  oT 
bom  boalod  to 
■hMtafi. 

Draw  Her  U, — ^Ab  ordm  to 
to  wind. 

Dren. — To  droH  tbip  is  to  boiat  flafi  horn  doek 
to  tmek ;  or  from  bowiinit  cad  to  traek  uid 
lAffrsU. 

To  drtM  copper  is  to  lay  or  ODOoib  down 
wrinklea  by  foinf  orcr  it  with  a  fla*  pieeo  of 
bard  wood  and  a  bamoMr. 

Ihifl. — To  float  aboat  witb  tbe  tide  or  earront. 

Dri/t.^Thm  dirtanea  between  two  bloeka  of  a 
tackle  ;  tbe  diitanre  two  parte  of  a  tbisg  are 


Drive. — To  more  to  leeward  by  tbe  foroe  of  tbe 
wind,  or  drire  witboat  oontroL 

Dry'Tot. — Tbe  decay  timber  ia  fabject  to,  often 
tbroo^  imperfect  ventilation. 

Duek. — Lif  bt  canTae  of  wbioh  boat  eaile  and 
balloon  tails  are  made.  To  dnck  is  to  diye 
under  water. 

Ducks. — A  sailor's  wbite  suit  of  dock. 

Dvmb  CUat.—A  tbnmb  cleat. 

Dump.^A  nail  need  in  fastening  plank  to  ibe 
timbers,  as  diitangoisbed  from  a  tbrongb- 
bolt. 

Dungaree  or  Dongaree. — A  bine  linen  or  cotton 
clotb  in  use  in  India,  now  macb  used  for 
tbe  rongb  or  working  suits  giren  to  yacht 
sailors. 

Dvmnage. — Loose  material  snob  as  cork,  bamboo, 
sharings,  ferns,  coir,  ^.,  osed  to  jam  in 
between  a  beayy  cargo  snch  as  casks,  iron,  &c. 

Dynamuymeier, — An  instrument  to  measure  forces. 


E<mng8. — Bopes  used  to  fasten  the  comers  of 
the  heads  of  sails  to  the  yards,  by  the  cringles. 
The  upper  comers  of  sails  are  frequently 
termed  earings.     (See  *'  Beef  Earings.") 

Bare  of  a  Bolt. — The  lugs  or  upper  projections 
of  a  bolt  with  a  score  in  it,  into  which  another 
part  is  fitted  and  held  by  a  through  pin  so 
as  to  form  a  joint  like  that  of  a  gooseneck. 

Ease  Away. — The  order  to  slacken  a  rope,  Ao. ; 
to  ease  off  a  sheet,  to  ease  up  a  sheet,  are 
qmonymous  terais»  and  mean  to  slacken. 
(See  "  Chock.") 


byh 
tbo 

tbo  sea  aad  ship 
rally  to  ^mt  tbe  bej 
skip  alter  it  has  been  pot  to  port  <v 

Eatimg  a   resss<  enl   of  tkg    Wimd. — 
are  eailing  in  eompaay,  a 
or  settlee  o«t  to  wiadwvid  of 
I  said  to  eat  her  oot  of  tisa 
to 


EmHmg  to  ITiadtrard. — ^A 

wiadward  wbaa  abe  apparently 
wiDdward  of  ber  wake. 

Jfb6.— Tbe  reeediM  o^  tbe  tide. 
Eddy. — Water    or   enrrents  of    air    i 
BBoriag  in  cirrlee, 

Edg€  it  tray. —To  gradually  keep  a  ▼aaai 
a  wind  after  sailing  close  hauled. 

Edge  Dovn  <m  a  VetteL — To  bear  away 
tcsmI  to  leeward,  so  as  to  approaei 
oblique  direction. 

E%d  for  End. — To  shift  a  spar,  ropi 
rerersing  tbe  direction  of  tbe  ends. 


End  On. — Said  of  Teasel  when  she  baa 
bearing  in  a  line  with  the  keel,  dire 
of  tbe  bow.  On  approaching  a  mai 
it  is  said  to  be  end  on  if  it  is  direi 
of  tbe  Tcesel,  the  bowsprit  will  tbe 
tbe  object,  hence  it  is  sometimes  sa 
object  is  "  right  on  for  the  bowsprit 

Entign. — A  flag  fiown  as  a  distinguial 
of  nationality.  The  red  ensign,  wit 
Jack*'  in  the  upper  comer  of  the  be 

Fngtiah  yi^ttpTiVl   flag  ;   but   the   CDS 

Boyal  Navy  is  white  with  red  St 
cross  in  it  besides  the  Jack  in  tl 
this  is  called  "  St.  Qeorge's  ensigi 
to  1856  the  red  (highest  in  rank) 
blue  ensigns  were  used  in  the  Bo 
and  there  were  Admirals  of  the  Bed, 
of  the  White,  and  Admirals  of  the  ] 
there  were  Vice  and  Bear  Admin 
red,  white,  and  blue.  A  fleet  wi 
into  red,  white,  and  blue  dirisiona, 
to  the  rank  of  the  Admirals  who  oo 
In  1855  the  red  ensign  was  alloti 
British  Mercantile  Marine,  the  blai 
the  Boyal  Naval  Besenre,  and  the  wl 
to  the  Boyal  Navy.  However,  the 
blue  ensign  had  always  been  reser^ 
exclusive  use  of  H.M.'s  navy,  I 
vessels  could  not  use  either  without 
ralty  warrant. 

In  the  Boyal  Navy  it  was  etiqp 
an  Admiral  was  on  board  his  sh^ 
white  ensign  from  the  main  tin 
Admiral  from  the  fore  truck,  and  Bm 
mizen  truck.  Admirals  now  fly  Si 
Jack  (which  see)  from  the  main,  foif 
according  to  rank.  A  Union  Jack 
at  the  stem  head  or  bowsprit  endj 
of  the  Boyal  Navy  now  so  cazijj 
When  a  council  of  war  is  being  bil 


J 
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B  flag.Bbip,  the  white  ensign  ii  ditplayed  in 
the  main,  fore,  or  mizen  sbronds,  according  to 
the  rank  of  the  AdniiraL  If  there  is  to  be  an 
execution  after  a  Court  Martial,  the  white 
ensign  is  hoiated  on  the  main,  fore,  or  misen 
yard  arm.  Ships  of  the  Boyal  Navy  at  the 
approach  of  Boyalty,  or  whilst  saluting, 
"  dress  "  ship,  by  hoisting  St.  Qeorge's  ensign 
at  the  fore,  main,  and  mixen  trucks. 

If  an  ensign  other  than  the  red  be  flown 
by  any  yessel  without  a  warrant  from  the 
Admiralty,  a  penalty  of  5001.  may  be  inflicted, 
and  any  Custom  House  or  Consular  officer  or 
other  officer  in  H.M.S.  on  full  pay  may  board 
the  Tessel  and  seize  the  flag.  Although  the 
red  ensign  has  been  assigned  to  the  mercantile 
marine,  no  device  can  be  put  in  it  other  than 
the  Jack  without  the  permission  of  the  Admi- 
ralty. 

The  jurisdicHon  of  the  AdmiraUy  only 
ea^enda  io  flctgi  fiown  afioaiy  and  any  tnaign 
cam  he  hoi»ted  on  flagstajfit  on  shore. 

When  a  warrant  is  granted  to  a  club  to  fly 
the  white,  blue,  or  the  red  ensign  with  a  de- 
yice,  this  warrant  does  not  of  itself  entitle  a 
member  of  the  club  to  fly  either  ensign  on  board 
his  yacht ;  before  he  can  legally  do  so  he  must 
also  obtain  a  warrant  from  the  Admiralty 
through  the  dub  secretary.  As  many  war- 
rants  must  be  obtained  as  he  belongs  to  dubs 
if  he  desires  to  fly  the  flag  of  each  dub. 
When  the  yacht  is  disposed  of,  the  warrants 
must  be  returned  through  the  dub  secretary 
to  the  Admiralty,  and  if  the  owner  obtains 
a  new  yacht  he  must  get  fresh  warrants. 

Prior  to  1858  the  Boyal  Western  Tacht 
Club  of  Ireland  flew  the  white  ensign  with  a 
wreath  of  shamrock  in  it.  In  1847,  the 
privilege  of  flying  the  white  ensign  was  ac- 
corded to  the  Boyal  St.  Qeorge's  Tacht  Olub, 
Kingstown,  but  was  afterwards  rescinded 
upon  a  representation  by  the  Boyal  Yacht 
Squadron  that  that  club  by  its  warrant  of 
1829— (prior  to  1829,  the  B.T.S.  flew  the  red 
ensign) — had  the  ezcludye  priyilege  of  flying 
the  white  ensign.  In  1853  an  application 
was  made  in  Parliament  to  know  if  the  B.Y.S. 
had  that  exdusiye  priyilege.  The  flrst  Lord 
of  the  Admiralty  said  it  had  not,  inasmuch  as 
the  privilege  had  also  been  extended  to  the 
Boyal  Western  of  Ireland  in  1832,  and  was 
still  enjoyed  by  that  dub.  (But  it  does  not 
appear  that  the  Boyal  Western  erer  applied 
for  a  separate  warrant  for  a  yacht  to  fly 
the  white  ensign.  In  1858  the  Boyal  St 
George's  Tacht  Qub  (also  the  Holyhead) 
again  applied  for  permission  to  fly  the  white 
ensign ;  the  permission  was  not  granted,  and 
the  Admiralty  informed  the  Boyal  Western 
that  they  were  no  longer  to  use  it ;  on  w»^Vi»?g 
search  at  the  Admiralty,  it  was  found  that  in 
1842  a  decision  was  come  to  restricting  the 
white  ensign  to  the  Boyal  Yacht  Squadron ; 
and  the  clubs  affected  by  the  decision  were 
informed  of  it  aooordinc^,  but  the  Boyal 
Western  of  Ireland  was  not  interfered  with, 
because  up  to  that  time  no  application  for 
separate  warrants  from  the  dub  for  yaohti  to 
fly  the  ensign  had  been  reoeiTed ;  and  tuiibn 


in  1853,  the  Boyal  Western  obtained  per- 
mission to  continue  to  um  the  ensign.  How- 
ever, in  1858,  the  Admiralty  revoked  that 
permission,  and  since  that  date  no  club  ex- 
cepting the  B.Y.S.  has  been  permitted  to 
fly  the  St.  George's  ensign.  It  would  be  much 
better  if  the  Admiralty  only  issued  warrants 
to  fly  the  blue  enaign  without  device,  and 
cancelled  all  existing  warrants  that  gave  per- 
mission to  put  devices  in  the  red  ensign. 
(See  **  Admiralty  Warrants,"  '*  Boyal  and 
Becognised  Clubs,"  "Burgee.") 
Ensign  for  Hired  Tra/naporU, — The  blue  ensign 
with  admiralty  anchor  (yellow)  in  the  fly. 

Entign,  Hoisting  of. — Ensigns  and  burgees  are 
hoisted  every  morning  at  eight  o'dock  (9  a.m. 
from  September  30  to  March  31),  and  hauled 
down  at  sunset.  It  is  a  slovenly  habit  to  hoist 
and  haul  down  colours  at  irregular  hours.  At 
sea  it  is  only  usual  to  hoist  colours  when 
passing  another  vessel. 

Bnaign  qf  the  Colonies. — ^Tho  bine  ensign  with 
arms  or  badge  of  colony  in  it. 

Ensign  of  Naval  Reserve. — The  bine  ensign. 

Enirance. — The  fore  part  of  a  vessd,  the  bow. 
A  good  entrance  into  the  water  means  a  long 
well-formed  bow. 

Entrance  Money. — ^The  mon^^  demanded  by  dubs 
from  yacht  owners,  who  'enter  their  vessels 
for  match  sailing  at  reg^attas. 

Entry. — The  record  that  a  yacht  is  engaged  for  a 
particular  match. 

Equipment. — The  complete  outflt  of  a  vessd  in* 
duding  everything  used  in  her  handling, 
working,  and  accommodation.  The  inventoty 
comprises  the  equipment. 

Even  Keel. — Said  of  a  vessel  when  she  is  not 
heeled  dtherto  port  or  starboard,  also  when  her 
ked  is  horizontal,  that  is  when  she  is  so  trimmed 
that  her  draught  forward  is  the  same  as  aft. 

Every  Stitch  of  Canvas  Set — ^When  all  available 
canvas  that  will  draw  is  set. 

Emtreme  Breadth. — The  greatest  breadth  of  a 
vessd  from  the  outside  of  the  plank  on  one 
side  to  the  outside  of  the  plank  on  the  other 
side,  wales  and  doubling  planks  being  in- 
cluded and  measured  in  the  breadth. 

Eye  Bolt.— (Bee  "  Bolts.") 
Eyelet  Holes. — Small  holes  worked  in  sails  for 
lacings,  Ac.,  to  be  rove  through. 

iSV«i  c/  Her. — The  extreme  fore  end  of  the  ship 

near  the  hawse  pipes,  which  are  the  "  sgres  of 

her." 
Eyes  of  the  Rigging.— The  loops  splioed  into  the 

ends  of  shrouds  to  go  over  the  mast,  and  dead 

eyes. 
Eye  Spliee.—Th9  end  of  a  rope  toned  in  so  as  to 

form  an  eye. 

P. 

Fag  End,  When  there  is  "  nothing  left  of  the 
rope  but  the  end."  The  frayed-ont  end  of  a 
rope. 

Fairing  a  Drawing. — ^A  prooess  hj  whidi  iii« 
intsraeotions  of  onrred  Unas  with  othar  Ham 
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in  the  bod?  pUn,  haU'bnsdthpUii,  uid  iliesi 
pikn  BTe  mule  to  oarrMpoml.  A  (air  cnrre  !■ 
A  carved  line  •rHoh  h>i  no  kbrapt  or  onfur 

Fair  Lead. — When  the  fall  ot  »  iop«  ImkU  t»izlj, 
withoat  obatraotioD,  from  the  iheaTS  hole. 
Alia  k  "Iflkd"  nudg  [or  tt  ra[>e  throogh  a, 
■henT*  hole  or  through  mn;  otiier  hole. 

Fair  Ltadtn. — Holes  in  plank,  Ac.,  for  ropai  to 
lew)  through,  to  that  the;  load  fairly  uid  are 
not  nipped  or  formed  into  a  bight. 

.pMncav- — The  ehipe'  oonree  in  a  ohannal.  The 
DaTigttble  channel  of  a  harbonx  u  diatinot 
from  an  anchorage  in  a  harbonr.  A  harbour 
maeter't  dn^  ia  to  see  that  the  fairway  ia 
kept  clear,  and  that  no  Teeeala  improperly 
anchor  in  it.     A  fair  way  i>  generally  bnoyed. 

Air  Wind. — A  wind  by  which  a  Teaael  oan 
proceed  oo  her  ooarie  without  tacking;  it 
may  nuige  from  nlnen  h  an  led  point  to  dead 
aft. 

Rite,  A. — One  □(  the  ringi  formed  in  ooiling  a 
rope.  The  folde  of  a  cable  when  ranged  on 
deck.     To  fake  is  to  arrange  in  folda. 

AU.— The  loose  end  of  the  rope  of  a  tackle,  the 
hauling  part  of  a  tackle ;  aleo  applied  gene- 
rally to  the  tackle  ot  the  bobetay  and  tba 
topmaet  backitaye. 

Fail  Aboard.-  One  ship  eailing  or  driTiDg  into 
another.  A  eail  ia  said  to  fall  aboard  when 
B  wind  i«  HO  light  that  it  will  not   itay 


When 


Fall  Ailern.— The  lame  ae  drop  aite 

two  TeHBli  are  tailing  together,  if  one  falls  to 
keep  company  with  tbs  other  by  not  sailing 
so  fart. 

Fall  Off.^-To  drop  awar  from  the  wind  ;  when 
a  Tsisel  i*  boTe  to  she  ii  said  to  tall  off  if 
her  haul  falls  to  leeward,  in  opposition  to 
eomiag  to ;  also  when  a  t«sssI  jaws  to 
windward  ot  her  course  and  then  fidls  off  to 
her  conree  or  to  leeward  of  it.  N^t  used  in 
the  sense  ot  breaking  oft,  which  means  when 
the  wind  comee  more  ahead  and  causss  an 
slteration  iu  the  direction  ot  a  Tecael's  head 
to  leeward  of  a 


Fall  To.— To  join  in  haoling,  t< 

Fa3img  Tide— The  ebbing  tide. 

Faltt  Kttl. — h  piece  of  timber  fitted  under  the 
main  keel  to  deepen  it  or  protect  it  when 
taking  ths  ground. 

Fait  Tack.—k.  trick  eometimeB  practised  in  yacht 
racing  when  two  reuels  are  working  doM 
hauled  together,  and  one  has  been  "weather 
bowing "  the  other  erery  time  they  went 
about.  To  be  rid  ot  this  attention  the  orew 
ot  the  Teasel  under  the  lee  quarter  of  the 
other  makes  a  sudden  moTe  as  if  about  to 
tack ;  the  helm  ia  put  down  and  the  rsseol 
shot  up  in  wind ;  the  other  reesel  does  tbe 
same  and  probably  goes  on  the  opposite  tack  ; 
If  she  does  so  ths  tormer  Testel  fills  oft  on 
her  original  taok,  and  ths  two  part  company. 
To  shoot  up  In  the  wind  and  fill  oS  on  the 


FMhion  rieiier*. — The  timbeiB  wUeh  Cobb  tt 

shape  or  bahion  of  th«  stem. 
Atst.— Mads  taat  by  ba^inff.     <Sm    **  ban 

Faat, "  "  Bow  Fast,"  "  QbkIm  VmML."t 
IWtsningt.— The  hoUt,  naila,  *o.,  by  which  tt 

framing  and  plankiag  at    a  Tvaaal   az*   hri 

together. 
Fa,lhom.—K  sea  nMm*  tt  six  fWt.      To  faOaa 

a  thing  is  to  arcin  at  tha  bdttona  of  it,  t 

nnderstand  it. 
Fa^,  To. — To  ioin  pieoea  ot  timbv  tocsth^  m; 

closely.     Plank   is  said  to   bv  ths   tubs 

when  it  fits  closely  to  it. 
Feather  Sd^.^Wben  a  plank  or  timbac   taps 

to  ■  Tery  thin  edge,  "  tapering  to  noihiBf.*' 
Ftathtring. — Turning  an  oar  orar  on  its  Uad*  a 

it  oomea  out  o(  the  water. 
IWing  her  Ifay. — riiii«<ei1iini  by  aoondinc  vitj 

the  hand  lead. 
n>I  the  Helm. — In  oloee  hauled  ^ilina   whim 

Teasel  begine  to  gripe  or  carry  wth^  bab 

Also,  generally,  whui  a  Teaael  bnninii  to  galhs 

bead  way,  so  that  she  oan  be  etaared,  ar  **  IM 

FntU.—To  pretend  to  tack.     (See  "  Falae  TacL" 

Ftndar. — A  aort  ot  bnAar  made  of  lopa,  wod 
matting,  or  other  material  to  han^  orer  th 
aide  ot  a  Tesiel  when  she  is  kbtmt  to  com 
into  contaiTt  with  another  vesael  or  object. 

And  Og, — To  ward  off  the  slfeota  of  a  oiyUaa 
by  placing  a  tender  bstweaai  tha  Te^id  tm 
the  object  which  is  going  to  ba  atmok. 

FeUK  Atea^.—To  slip  or  mora  witboot  iatsi 
tioD.  To  fetch  stsrnway  or  ba^wmy  ia  vha 
a  Teasel  begins  to  more  ahead  or  aatenL 

Fttth, — In  close  hauled  sailing  whoa  a  Tea*) 
arriTes  at  or  to  windward  of  soy  point  a 
object,  as  "  she  will  fetch  thi^  bnoy  in  ta 
more  boards,"  or  "  ahe  will  fetch  the  w»» 
this  tack,"  Ao. 

Fid, — A  bar  of  wood  ot  iron  naad  to  haap  tof 
masts  snd  bowsprits  in  tbeii'  plaoaa.  CBi 
pp.  131  and  188.) 


Dictionary  of  General  Information. 


a  ia  tha  topmwt ;   v  V  ^^  7^'  "*  lowsr 
a*p  ;  1  is  an  iron  fid,  ona  end  being'  loaded 
»a   ahown.      The  fid  ia  piroted    uaail;    in 
tbe  Qenlre,  tha  ahorter  arm  being  tba  lighter,   i 
m  and  n  ata  alota  ont  in  the  topmast,     k  ia  I 
a  anull  line  paaaing  np  thxoagh  a  hole  in  I 
the   bee)    o{  tba  topmaat,   and  attached  to 
the  fid.    To  nnSd  the  topmast  b&nl  on  the 
hael  rope  nnti],  b;  polling  on  tha  line  h  the 
fid  ia  brooght  into  as  oblique  position  in  tha  i 
slott  m  and  n ;  tha  topmast  oan  then  be  . 
lowered  tfaionKh  the  cap.    In  sanding  the  top- 
mast np  the  line  k  mnst  of  oonrse  be  kept  taat. 
The  plan  reoonunended  on    page  133,  and 
illnstrated  thereon  by  Fig.  S6,  ia  to  be  pre- 
ferred ;  as  if  anrthing  happened  to  thia  line 
k  aoma  one  wonld  hare  to  go  aloft  to  mifld. 
As  the  adTantage  of  aneh  oontriTanoes  da- 
pendi    almost    entirslj    on    being    able   to 
unfid  wiCfaont  going  aloft,  the  plan  mferred 
to  on  page  132  is  to  be  reoommended  in  pre- 
ference to  the  one  here  giTan. 

Kdded. — When  the  fld  has  saourad  tha  topmast 
or  bowsprit  in  its  proper  pUoa. 

FiddU  BUxA—i  long  block  with  ona  sheare  aboTa 
another. 

FiMU  Send.— The  onrred  part  of  the  kna«  at 
the  npper  fore  part  of  the  item  in  ioboonen, 
tuned  npwaids  aft  like  the  onrl;  part  of  a 
fiddle  head.    A  soroll  head  tnmi  downwards. 

na.  To.— When  a  Tessal  baa  been  sailed  to  eloae 
to  wind  that  the  aaila  bare  shaken,  and  tba 
helm  being  pnt  ap  the  sails  are  "  filled  "  with 
wind.  In  getting  nndtrwAj  aftar  being  hore 
to  a  vessel  is  said  to  fill,  or  to  haT*  b««n 
"  filled  npon." 

fitUngM  or  FiUing  Timbtrt. — Piaoes  of  wood  or 
timbara  aled  to  fill  Tariona  tpaoea  that  maj 
ooonr  in  ship  boilding. 

Fine. — To  sail  a  raasel  "  fine  "  is  to  koep  her  so 
close  to  the  wind  that  her  sails  ara  on  tha 
point  of  shaking ;  oonsiderad  sometimes  good 
sailing  if  done  with  great  watohfnlnsss.  Too 
fine  means  too  near  the  wind- 
firs  Eteapt. — A  tarm  applied  to  chaplains  b; 
sailors.     (Ses  "  Sk?  Pilot.") 

Fit\,  To. — To  sbengthen  or  repair  a  damaged 
spar  b7  lashingabattanoTanaUier  spar  to  it. 

Pu\erman'i  .Bsnd.— (Ses  "  Knots.") 

FM^rmaii'i  WaUi. — Whan  tliere  is  Tar;  Uttla 
deck  room,  "  Threa  stsps  and  orarboard." 

fSshing  Tacklt. — Tha  lines,  hooks,  sinkers,  A«., 
Dsed  by  fishermen.  Meean.  Hearder  and 
Son,  of  165,  Dnion-sbaat,  PlTnumth,  pnbtish 
a  book  giring  a  Full  description  of  all  the 
lines,  nets,  Ao.,  necessary  for  a  yaoht,  with 
inatmotions  for  using  the  same.  Tha  book 
oan  be  had  on  application  to  Heesrs.  Hearder. 

Klttng  Out. — Getting  a  ship's  rigging,  sails,  Ac. 
into  plaos  aftar  aha  has  been  dismantled. 

FitUd  Out,— When  a  tsbmI  is  '■  all-«-tannto," 
which  aea.    A  raasal  ready  to  proceed  to  ssa. 

Fiof  Ofictr. — An  Admiral,  Vioa-Admiial,  or 
Bear-Admiral ;  alao  the  Oomniodoi«,  Tica- 
Commodota,  or  Baai^Comuodon  of  a  olob. 


Flag: — Pieoaa  of  banting  of  Tarions  forma, 
colonra,  and  dcTicM,  each  aa  cDsigna,  jacks, 
burgees,  Ao. 

Flagi,  lAa  siss  iif.— The  me  of  the  radng  fiaga 
nsnaUy  carried  ia  aa  nnder  : 


and  abOTC  200  tons  the  same. 
Flor*. — To  project  ontwards,  contrary  to  tiunbling 

Ftat  Aback. — In  aqnare  rigged  ihips  when  all  the 
yards  are  trimmed  across  the  ship,  with  tha 
wind  ahrad  so  aa  to  produos  stemway. 

FIol  J/t.— When  sheats  are  trimmed  in  aa  closa 
aa  the  Tessel  will  bear  for  close  hanM  sailing. 

Flat  Fifflwud.— When  tha  bottom  timbers  or  ficon 
of  a  Tessel  project  from  tha  keal  in  a  mora  or 
less  horiiontal  direotiob. 

FUMen  m  fihsstt.— To  hanl  in  the  sheets. 

.Fleet,  To. — To  oTerhaol  a  tackle  or  aepuate  the 
blocks  aftar  they  haTa  been  hanled  cloea  to- 

Floal.^-To  rest  on  the  anrfaoe  of  the  water, 

Flcating  .intfcor.— Although  floating  anchors  ai« 
contlnnaUy  referred  to  in  old  writings  aa  a 
means  whereby  many  ships  hare  been  enabled 
to  ride  out  *ory  heary  gales  in  comparativa 
ease,  we  aeldotn  hear  of  their  being  nsad  now. 
No  doabt  many  a  ship  has  been  lost  throo^ 
getting  broadside  on  to  the  sea,  wheiaas  they 
might  have  kept  bowing  the  sea  by  siiDb  a 
simple  oontriTanoe  aa  a  floating  anchor. 
Howerer,  mastete,  it  would  seem,  prefer  to 
haaie-to,  aa  they  like  to  keep  their  Teasels 
nnder  command.  InararyheaTy  aaa  and  gala 
a  floating  anchor  may  be  of  Tory  great  serrioa, 
and  no  doubt  it  a  TSuel  oan  ba  kept  bow  t« 
the  sea,  she  will  feel  the  Tiolenoa  of  it  in  a 
much  lasa  degree  than  she  would  if  hoTe-to 
when  she  might  be  continnaUy  fiying-to 
against  the  sea  after  falling  off. 

Many  plans  for  floating  anohora  haTS  baan 
naad,  the  simplaat  being  tbut  madei  thra* 
spars,  in  length  about  two-thirds  tha  bsao  of 
the  Tessal,  ware  lashed  together  by  their  ends 
in  tha  form  of  a  triangle ;  OTsr  this  triangle  a 
jib  made  of  stout  oanTas  was  lashed.  Then 
to  each  ooniar  of  tha  triangle  a  rope  was 
made  fast;  the  ends  of  'hsse  ropes  were  than 
bent  to  a  hawser,  and  thos  formed  a  kind  of 
bridle.  A  weight  was  attached  to  one  ooniar 
of  tha  triangle  to  keep  it  in  a  Tortieal 
position  ;  TSer  ont  the  hawser  and  ride  to  SO, 
50,  or  TO  fathoms,  according  to  the  saa. 

Tha  moat  approTed  plan  of  making  a  float- 
ing anchor  is  shown  by  the  diagram  ;  fc,  n,  «, 
0,  ate  the  ends  of  two  iron  bars  formed  into  a 
oroae,  and  oonneotad  by  a  stout  bolt,  not, and 
j  pin  attheirintataeotionsi.  At  eaoh  and  of  the 
bars  is  a  hole  through  which  a  strong  ropa  ia 
ToTe,  hanled  tant,  and  wall  aacnrwit.  Thna  k 
sqnara  ii  tomwd,  and  OTcr  tha  aquara  a  piao* 
ol  slant  oaovM  la  laoed  to  Um  r(^iB(.     Jon 
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■toat  lopM  m  nude  fast  to  the  jron  bm,  | 

•md  make  a  urt  of  bridla  or  orow  foot,  ths  i 

other  onds  being  btmt  to  »  ring  >.     Tlie  ends  | 

■bonld  be  well  eeued  or   "  eliDohed."     The  , 

luiiTMi  ii  bent  to  thie  ring  to  ride  bj.     To  . 


prerent  the  uichor   ainking  k  bno;,  B,    ia 
made  fMt  attaohed  to  one  cornet  with  B  or  T 
fathoms  of  ilrift ;  thie  huoj  will  aleo  prevent 
the   BQohor  "diTing"   (aa  it  wonld,  like 
kite    fliei    into  the    air)    when 


line  p  I  this  win  bring  the  auahor  adgown; 
and  it  oan  then  be  readily  hanled  in. 
Floating  Dock. — Upon  lakea,  where  thars  aia 
tides,  and  no  convenienoe  for  luialiiig  m  JM 
up,  a  Boating  dock  maj  be  of  aorrica  to  | 
at  a  jaoht's  bottom.  The  dock  wonld 
reatangnlai  in  form,  of  which  I  I  mi^rt 

a  tmnsTene  eeelion,  and  ita  aim  wm 
depend  npon  the  weight  of  the  jacht  that  h 
to  be  dooked.  The  weight  of  the  yacht  e 
ronghly  be  arrived  at  tbns :  length  on  lo 
line,  mnltiplied  by  beam  on  load  Ma»,  an] 
plied  by  draeght  of  water  to  rabbet  of  ka 
the  prodnot  in  tnra  being  mnltiplied  bj  1 
fraotion  03.  The  dedmal  3  ia  need,  aa  tl 
fairly  allows  for  the  quantity  out  owKf  fa< 
the  cube  in  modelling.  Say  the  yaoht  ia  M 
long,  8ft.  broad,  and  6ft.  deep  to  the  labl 
in  the  keel,  then  40  X  6  X  6,  eqnal  to  U 
onbio  feet.  1920  multiplied  b;  0-3  ia  eq 
to  G76  onbio  feet.  There  are  35  onbio  feet 
salt  water  to  one  ton,  and  576  divided  ^y 
ie  eqnal  to  164  tons.  (There  are  36  on 
feet  of  fresh  water  to  one  ton.)  A  dock  SI 
long,  16tt,  broad,  and  immaraed  2ft.,  wo 
(omitting  of  oonrae  the  tednotion  by  Uu>  fae 
'3,  as  the  dock  would  be  a  onbe)  be  eq 
to  45  tona  ;  the  weight  of  the  dock  made 
l-inoh  deal,  would  be,  it  the  aides  were  1( 
deep,  about  20  tons;  thia  wonld  leave 
margin  of  35  tone  for  floatins  at  2tt.  diksf 
A  false  bottom  and  sides  2ft.  deep  would  h 
to  ba  made  in  the  dock ;  alao  m.  door  at 
end  hinged  from  ita  lower  edge,  lavel  with 
top  of  the  false  bottom,  and  rabbeted  at 
sides.  To  get  the  yaoht  in  the  dock  le 
the  door  and  fill  tli*  ?  abe  bottom  and  li 
with  water  nntil  the  dook  sank  low  enoi 
to  be  hanled  under  the  ke^  of  the  yaa 
tiien  oloae  the  Talve  whinh  Iota  tlia  water 


bronght  npcm  it.  The  bnoy  rope  p  shonld 
lead  on  board  ;  A  la  the  haweer  to  which  the 
Tteaal  ia  tiding,  A  li  the  anchor,  and  B  the 

To  get  ths  anohor  on  board  haul  in  on  the 


ehnt  the  door  and  potiip  the  water  od 
the  Mse  bottom  and  eidee  <a  boae  fbr 
pnmp  shonld  be  osed  in  caae  the  dock  HI 
The  yaoht  ehonld  be  shored  np  from  the  ■ 
of  the  dook  before  the  took  any  liat.     V 
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ouition  mah  a,  aontrintaM  ooold  bs  DHd 
for  floating  s  deep  drkngbt  jkoht  orer 
•luUlowB  from  one  lake  to  uiothsr,  or  through 
euiali  i  in  noli  oaaes.  if  the  draoght  of  water 
for  going  over  the  ahallom  wers  not  limited 
to  2[t,  it  would  ba  welt  to  keep  the  false 
bottom  foil  or  partiall;  fall  of  wkter. 

flood  ride.— The  i-isiug  tide,  oootrur  to  ebb. 

Floon. — The  bottom  timbara  of  k  reaael. 

FlcUam. — The  okrgo  of  » wreok  thkt  m^  be 
floating  aiboot  or  libuated  from  the  wraak. 

lowing  ihMt. — In  ikiUng  tree,  when  the  ahaata 
are  eaaad  np  or  alaokened  off. 

FlMBtng  tid«. — The  riaiDg  tide,  the  flood  tide. 

Fluid  eompau.—X  oompaaa  oard  in  a  baain  of 
fluid,  oanaUy  apirit,  uted  in  rongh  weather 
beoanae  tba  oard  ahonld  not  jamp  about.  In 
a  email  yaoht  a  good  and  ateady  oompaaa  is 
an  aaasntial  part  of  the  ontSt,  and  if  there  be 
any  aea  on  the  naaal  oompasi  oard  and  bowl 
are  perteotl?  aseleu  to  ateer  by.  The  finid 
oompaw  then  beoomea  ueoeeaarj,  and  fre- 
qnently  a  "life  boat"  oompau,  whiofa  ooata 
abont  U.,  i«  n«ed.  A  more  yaoht-Iika  looking 
liquid  oompaaa,  howerer,  ia  one  aold  by  Kr. 


abown  by  Fig.  190.  The  eitieme  height  ia 
only  Itt.  2in.,  and  the  card  remaina  ateady 
nndw  th«  moat  bying  oironmataDoea  of  pitch- 

Fluktt. — (Prononnoad  "  flUM  "  by  aaamen).    The 
barb-ahaped  ailzemitiea  of  the  arma  of    an 

Fltuh  dack. — When  the  daok  baa  so  raiaed  or 

innken  part. 
^.— The  part  of  a  Bag  whioh  blow*  ontt  tbe 

oppodte  aide  to  the  hoiat ;  the  halyard*  ara 

bent  to  the  hoiat. 
Ftyin; jit. — A  jib  aet  In  Teaaeli  on  the  flying  jib- 
boom.     There  is  than  the  jib,  the  oster  jib 

and  flying  jib  or  inner  jib,  jib  and  flying  jib  ; 

probably  called  flying  jib  beoaoM  nnlika  the 

othara  it  ia  not  aet  on  a  atay. 
Flying  tight.— Said  of  a  Teaael  when  aha  haa  been 

lightened  in  ballaat  ao  as  to  float  with  hw 

proper  load-line  ont  of  water. 
Fifing  ttart. — In  matoh  aailing  a    atart  made 

nnderwaj.     (Sea  page  214.) 


Flymg  to. — When  a  Taaael  in  aailing  free,  Inlta 
aaddenly,  or  oomiia  to  aaddenlyi  also  after 
laokiDg.  if  a  Teaael's  head  ia  kept  mnoh  oft 
the  wind,  and  the  helm  be  put  amidahipa,  the 
reiael  will  fly  to,  >.«.  fly  to  the  wind  qoiokly. 
A  TSBBgl  that  oarriea  a  hard  weaUiar  belm 
will  fly  to  directly  the  tillsr  is  releaaed. 

flyupinifM  Wind.— When  a  raaael  i*  allowed 
to  ooms  bead  to  wind  suddenly. 

Foot, — The  lower  edge  of  a  aail. 

Fort, — Front ;  the  oonbary  of  aft ;  the  forward 

Fon-and-aft. — Banning  from  forward  aft,  in  a 
line  with  the  kaeL 

FoTt'Ond-ilft  rig, — Like  a  onttar  or  aohooner 
withont  yarda,  with  all  the  saila  taoked  and 
aheeted  in  a  line  with  the  keel. 

Fore-hod^. — The  fore  part  of  a  ahip  whiob  is  for- 
ward of  the  greatest  transTetsa  section. 

Foneattli. — The  apaoe  nnder  daek  before  the 
mast  allotted  to  the  aeamen. 

Fore  Dack.- The  deck  before  the  maat. 

Fort  Foot. — The  foramoat  part  of  the  keel  at  Urn 
intaraaction  with  the  stem  nnder  water. 

For*  Owy.— The  atay  of  a  aqnaraaail  boom  or 
apinnaker  boom  whjoh  laada  forward. 

Fortmatl. — The  meat  whioh  ooonplaa  Um  moat 
forward  podtion  in  a  raaael. 

Fort  Ptak.—Tha  foreeaatle,  a  apaot  deoked  orar 
forward  in  a  amall  boat  to  atow  gear  in. 

FoT»-rakt. — The  rake  the  item  has  forward  beyond 
a  perpendlonlar  droppad  to  the  for*  and  of  the 
keel. 

Fort-rtath. — When  one  Teasel  reaoha*  paat  or 
aaila  paat  another ;  generally  applied  in  oloa*- 
banlad  tailing.  Tbn*  it  ia  ftaqaantlj  aald  that 
one  Teaael  "  fara-reaohee  bnt  doea  not  hold  to 
good  a  wind  a*  the  other ;"  meaning  that  aha 
paaaaa  throngb  the  water  faatar  bat  dote  not 
or  oanoot  keep  to  oloae  to  the  wind.  A  Teaael 
ia  said  to  fore-raaoh  or  haad-reaoh  tatt  that 
ia  noted  tor  great  speed  whan  aailing  by  the 
wind.     (See  "  Head  Beaoh.") 

FoTtail. — In  aqnare  rigged  shipt  the  large  lowar- 
tail  set  on  tha  toremaat ;  in  onttara  the  tri- 
angnlar  tail  or  jib  toreuil  set  on  tha  fore- 
stay  1  in  fore-and-aft  aohoooera  the  gaff  aaH 
tat  abaft  tfae  foremast. 

Fort-*lafiail. — The  jib  foretall  aet  on  Uia  for^ 
ttay  of  tohoonen ;  properly  "  ttay-foraaail." 

AratA«et.— The  aheet  of  the  foreaaO. 

Forututt  hurt. — An  iroo  bar  for  tha  for«*lM«t 
to  work  npon. 

Ara-lopman.  —  In  a  tohooner  yaoht  a  man 
ttationed  aloft  to  work  the  fore-toptatl  taok 
and  theet  in  going  abont. 

Pi>ra-(aiHnajt.— Tha  topmaat  OT«r  the  foramaat. 

Fortyard, — The  yard  on  the  forematt  for  tattinc 
the  toceaail  in  aqnare- rigged  ahip*. 

Ftrgt  okaod. — Wban  a  Teaaal  that  it  hoTe  to 
gathers  way ;  generally  wb«i  a  Tt«*al  mona 
pait  another. 

jVntl.— Entenglad,  not  oltar. 
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Foul  Anchor. — ^Wben  an  anchor  gets  a  torn  cxf 
the  cable  round  its  arms  or  stock;  when 
imbedded  among  rooks,  Ao.,  so  that  it  cannot 
be  readily  recoyered. 

Foul  Berth. — ^When  two  yessels  that  are  anchored 
or  moored  have  not  room  to  swing  without 
fouling  each  other.  If  a  yessel  is  properly 
moored  and  another  comes  and  fouls  her  ber^ 
she  is  held  liable  for  any  damage  which  may 
ensue. 

Foul  bottom. — A.  rocky  bottom ;  also  the  bottom 
of  a  ship  when  it  is  coyered  with  weeds,  Ac. 

Frames. — ^The  timbers  or  ribs  of  a  vessel. 

Frappvng. — A  rope  put  round  the  parts  of  a 
tackle  to  draw  them  together  and  prevent 
them  overhauling.  Frequently  a  frapping  is 
pnt  on  the  parts  of  the  head  sheets  of  a  yacht 
to  draw  them  down  to  the  sail,  and  thus  bring 
a  strain  on  the  leech  and  foot. 

Free. — Not  close  hauled.  When  a  vessel  is  sailing 
with  a  point  or  two  to  come  and  go  upon. 
The  wind  is  said  to  free  a  vessel  when  it 
enables  her  to  check  sheets  so  as  to  be  no 
longer  close  hauled.  Also  when  it  enables  a 
vessel  that,  is  close  hauled  to  lie  nearer  her 
course. 

Freeboard. — ^The  side  of  a  vessel  which  is  above 

water. 

French  Nautical  Terme — 

EmI ^ QoUle. 

Stem Etnva. 

Bternpost  Etombot 

Badder   QouTenudl. 

Bulwarks   Pftvoia. 

SPIES.  B8PAB8. 

Mainmaiit  OrandmAt 

Topmast MAt  de  lOohe. 

Bowsprit Beaapr& 

Mizen  mMt.M m.....  MAt  as  tapeeoL 

Kain  boom. BOme  oa  gny. 

Gaff  peak   Gomeoapio. 

HaiBTard  Mj/a Vergoe  de  tapeooL 

Bampkin    Boat  debora  de  tapeonl. 

Topeail  yard Vergne  de  Iftobe. 

Spimtaker  boom  Tangon  de  ■pinnaker  on 

de  Tent-arnere. 

STAKDiNe  aieeiNO.  MANonryBBS  dormahtss. 

Forestay ^ Grand  4UA. 

Topmaat  stay   Etal  de  mAt  de  flfeche. 

Shrooda Hanbana. 

Topmaat  ■hrondi GMhaabans. 

Banner  tackle  Bastaqae. 

BobBUy  Soas-barbe. 

Baokstay    Pataras    on    galhaabaas 

Tolanta. 

BUWINe  BIOGINO.  MANCBUVBBS  OOUBAMTIS. 

Boom  topping  lifts  Balandnes. 

Sheets Sooates. 

Main  or  throat  halyards...  Drisse  de  mit. 

Peak  halyards Drisse  de  pio. 

Spinnaker  boom  brace  ...  Bras  da  tangon. 

Spinnaker  boom  gay Betenoe  dn  tangoa 

Spinnaker  boom  topping 

lifts  Balaaoine  dn  tangoo. 

Davits Pistolets. 

BAILB.  V0XLB8. 

Malnsai] ........................  Grand  voOe. 

GafftopsaU    Ffteha 

Jib  topsaO  or  flying  Jib  ...  Olin-Foo. 

Jib Foo. 

Foresafl Trlnqnette. 

Mizen  ...........................  TapeooL 

MAINSAIL.  eEAm  VOILI. 

ICaimnast MAt 

uao  ...........•....*......•..•.••  -  vjonw. 

Boom  BOmeoQgny. 

Laff  or  weather  leach Gnindant. 


Head    TM^re. 

Leach  or  after  leach  Ohate 

Foot  or  roach  of  sail   Bordant. 

Tack    Point  d*amiu«. 

Gleworclae  Point  d*tfooata. 

Throat ...  Empolntare  dn  mftt. 

Peak  earing  Empolntare  da  pic 

First  second,  third,  and  Ck>88es  d'empointarea  dee 

close  reef  cringles    1*,  2*,  3*,  4*  rls. 

Beef  knittles  or  points   ...  Hanets  oa  garoettaa  de  ris. 

GAFF  TOPSAIL.  FLBCHB  POZVTU. 

Leach  Chate. 

Halyards Drisse. 

Gafr  topsail  boom Balestron. 

Olew Point  d'^ooata. 

Tack    Point  d'amareu 

Trass  Collier  de  nemgim. 

Weather  leach Gnindant. 

Yard. Vergue. 

Backstay Etaide  flteha. 

Foot Bordant. 

8QUABB  TOPSAIL.  FLBCBB   0A11B«. 

Yard  and  head Vergae  de  fltebs   at   ra- 

lingae  de  ttitSksf. 

Leach Chate  ani^re. 

Laff Chate  arant. 

Foot Bordant. 

Tack    Point  d*amare. 

Clew    Point  d*^conte. 

Head    Point  de  drisse. 

Tack  pendant   PanUdre  d^amora. 

Sheet  pendant  Pantoire  d'tfeoate. 

Clew-line Cargoe. 

Traveller Bocambeau. 

Bowline  bridle Patte  de  boallna. 

Bowline  Bouline. 

HULL.  COQUB  D'UN  BATmAU. 

Keel QaiUe. 

Keelson Carlingoe. 

Stem Etraye. 

Forefoot Brion. 

Stempost   Etambot. 

Arch  board. Barre  d'hoordi. 

T>«,«  m*j.^  ri»K.,«  S  Allonges  do  robte. 

Long  stem  timbers J      ^   detabtoan. 

Badder Da  gonvem. 

„     Afterpiece „         Bafran. 

„     Spindle  „         MtehSk 

„     Helm n         Banre. 

Helm-port Tron  do  Jaonaditov. 

Beam  Barrots  on  baoz. 

Deck    » Pont 

Bitts Bittes. 

Windlass    ..» Ghiindeao. 

Partners EtambraL 

Strep    Emplantnre. 

Frame Des  membrea. 

„    Floor  timbers   „  Varaogoei 

„     Timbers „  Genoa. 

n     Fatteck  „  Allonge. 

Stanchions...... Jambette. 

BaU  Lisse. 

Knees Coarbe. 

Gunwale Plat-bord. 

Scappers    Dalots. 

Planking    Bordagea. 

Wales  or  bends   Pr^oeinte  oa  oarreaa. 

Channel Porte-hanban. 

Chain  plates Cadtoe  de  hautaao. 

Garboard  Btrake  Gabord. 

gibbet Bablare. 

board  plank  Vaigrage. 

Clamp Baaqoiere. 

Balwarks    Payois. 

Flooring Planoher. 

Bendlag  strake Hiloire. 

Skylight Claire-yoie. 

JIBS.  FO08. 

Jib   ..%.....« Foo. 

Foresail Trlnqaette. 

Flying  Jib  or  topsail  Jib  ...  Foe  volant  oa  foe  ea  Fair. 

Spinnaker Spinnaker. 

Halyards Dilsses. 

Head   Points  de  driase. 

Clew  or  dae Points  d'teoate. 

Taok Points  d'amoxe. 

Sheet  pennant  and  blocks  Pantoire     et    pooUae 

d'^coate. 

Jib  parohase Etarqae  de  foe. 
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^7<og  Jib  taok Amnre  de  foo  Tobtnt 

Sheets Econtea. 

Main  stay  and  luuikB  Grand  tftal,    Mirant   de 

drallle,  et  bagnes. 

Topmast  stay Etai  da  m&t  de  fltehe 

Foresail  bowline Bonline  de  trinqoette. 

Inhanl  of  the  traveller  ...  HAle-k-bord. 

ForesaU  downhaal  HUe— bM  de  trinqaette. 

Bobntay  and  tackle Soos-barbe  et  son  palan. 

Bowsprit  shrouds Hanbans  de  beaaprtf. 

Foresail  taok  tackle    Palan  d*amare   de   trin- 

qnette. 

MAimCAST.  BAB-MAT. 

Iron  cap Blin. 

Top  rope  sheaTo Clan  de  golndareaee. 

Eve-bolt ^...  Pitons  de  ponUea  (pic). 

JiD  halyard  damp  Latte  de  drUse  de  foo. 

(Hllowabitt Potenoe. 

Yoke   Ohooone. 

Crosstrees Baredehmie. 

Tressle  trees Elongis. 

Cheeks Jottereaoz. 

Topping  lift  clamp  Qaloche  de  balanolne. 

Spider  hoop  CerdedamAt. 

Mast  coat. ^  Brsto. 

A^Bthead   .••«.••..•  Ton. 

BOOM.  BOMB  OU  QUI. 

Boom  BOme. 

Boom  iron Fermre. 

Haintack  Amnre  de  grand'-Toito. 

Main  tack  cleat „„,„  Taqnet  d'amnre  de  grand 

▼oUe. 

Beef  tackle  cleat Taqnets  d*Itagaee  de  rla. 

Main  sheet  strop Es^-ope  de  graade  ^ooute, 

on  a^conte  de  gny. 

.  Topping  lift  strop Estrope  do  balandnee. 

Beer  earln|r  bee  blocks  ...  Violons  de  ris. 

Clew  traveller  on  the  boom  Booambeao  d*tfooate. 

Main  sheet  damp ...... ......  Clan  d*tfoonte  de  grands- 
voile. 

TOPMAST.  MAT  DB  FLBOHB. 

Hed Caiase. 

Fid Clef. 

Top  rope  sheave  Clan  de  goinderesae. 

Traveller Booambeao. 

Halyard  sheaves Clans  de  driaaet. 

Top  rigging  Capdagea. 

Pole Foate. 

Tmck Pomma. 

BOWSPBIT.  BOUT  DIH0R8  OU  BIAUPKB. 

Bowsprit  had  Talon. 

FWd... Clef. 

Traveller    Boeambean 

Ironwork Fratte. 

Jib  taok  Clan  d'amora  de  foo. 

OAFF  OB  PBAK.  OOBNB  OU  PTO. 

Throat Mlchoire. 

Trass  Collier  de  raoage. 

Sheet  sheave Clan  d*4eoate  de  Iftdie. 

Peak  halyard  strop Eatropes  de  drisaa  da  plo. 

MnOBLLAllBOUt. 

Forward... ^.^.....m.....  DeTavant. 

Aft De  Tarrltee. 

Fore  and  aft De  I'avant  k  rarrftreu 

Athwart ..  Par  le  travera. 

Starboard  .....m.m.. Tribord. 

Port Babord. 

Bdow En  baa. 

Aloflb.» .......M....M.....  En  haot. 

Avaat  Teneiboo. 

Boatswain Maltre  d^eqiiipage. 

Saibnaker VoOlar. 

Carpenter Charpantte. 

Steward  .....m. ...... ..........  Coounla  aiB  vlvraa. 

Cook Caiataiiar. 

seaman  ............... .m.....  Mateloc 

B07 Mottsae. 

BeUyt Amarrss! 

Let  got Largnetl 

Hoist  away! HiaMi! 

Lower  away! » Ameneal 

Handsomely DoacesMnl 

Hddon  „ Tfloes. 

aaMsTO  ft Ww^    •••«••••••••••••••  VirOS* 

Plftv*      ••■•••«••••••••«••••  •••••••  f  llOS* 

0^Ra  ft  UftOtt     •  ••«*«»e«******«*«  V  llO« 

Foal..............M.....«.*..M..  BmbrooIIML 


Weather  gage  Dessaslevent 

Windward An  vent 

Leeward Sous  le  vent 

Catch  bold Attrappes. 

Look  oat fitre  en  Vigie. 

All  right Toat  droit. 

Beady  aboat Pare  h  virer. 

Hard  ap  the  helm ! La  barre  aa  vent. 

Steady  the  helm  1 Commecela! 

Let  go  the  anchor Moailles. 

Pay  oat  tha  cable Filez  de  la  chaine. 

Bight  the  helm Dresses  la  barre. 

Fresh  Breese.— (See  "  Wind.") 

FreMhen, — ^To  alter  the  strain  apon  a  rope. 

Freihen  Hawse. — To  yeer  ont  or  heave  cable,  so 
that  a  different  part  will  take  the  chain  of  the 
hawse  pipe. 

Freshen  the  Nip. — ^To  shift  a  rope,  Ac.,  no  that 
its  nip,  or  short  turn,  or  bight,  maj  come  in 
another  part.  In  slang,  to  qnendi  a  desire 
for  drink. 

FnU.—When  all  the  sails  are  filled  with  the  wind 
and  quite  steady. 

FuU  Aft. — ^When  a  yeesel  is  said  not  to  taper 
snificiently  aft. 

Full  and  Bye. — Sailing  by  the  wind  or  dose 
hanled,  yet  at  the  same  time  keeping  all  the 
sails  fnll  so  that  they  do  not  shake  through 
being  too  dose  to  wind.  Generally  a  yessel  does 
better  to  windward  when  kept  a  **  good  fnll  and 
bye  "  than  when  nipped  or  starred  of  wind. 

FuU  and  C^€m^.~(See  **  High  Water.") 

FuU  bowed. — The  same  as  blnff  bowed. 

Fvurl. — ^To  roll  a  sail  np  on  a  yard,  Ac 

FitiioelEt.<^The  timbers  which  abnt  aboTe  tha 
floors  called  first,  second,  and  third  fnttooks. 
This  should  properly  be  written  foothooka. 

a. 

Oaf. — ^The  yard  to  which  the  head  of  a  fora-aiid- 
aft  safl  is  bent.     (See  **  Jaws.") 

OafTopstHl. — The  topsail  set  over  a  gaff  sail, 
such  as  the  topsidl  set  over  a  cutter's  main- 
sail. Sometimes  the  sail  has  a  head  yard,  and 
sometimes  not.    (See  "  Jib-Headed  Topsail.") 

OaUey. — ^A  long  narrow  rowing  boat  propelled  by 
six  or  eight  oars.  A  boat  a  little  longer  and 
heavier  than  a  yacht's  gig. 

QaUey  or  Galley  Fire. — The  caboose,  or  kitchen 
of  a  Tessel. 

€hMnim<nwng. — ^The  lashings  which  secure  the 
bowsprit  to  the  stem  piece,  and  are  passed 
backward  and  forwards  in  tiie  form  of  an  X, 
over  the  bowsprit.  Now,generaUychainisused. 
In  yachts,  an  iron  band  or  hoop,  called  tiie 
gammouing  iron  or  span-shackle,  is  fitted  t9 
tiie  stem,  through  which  the  bowsprit  passes. 

Oammon  Iron. — ^An  iron  hoop  fitted  to  the  side 
of  the  stem,  or  on  top  of  the  stem,  as  a  span- 
shackle,  to  reoeiye  and  hold  the  bowsprit. 

Oangujoy. — ^The  opening  in  the  bulwarks,  or  side, 
through  which  persons  enter  or  leare  a  yesseL 
Generally  a  passage,  or  thoroughfare  of  any 
kind.  "  Don't  block  up  the  gangway,"  is  a 
oommon  admonition  to  thoughtless  people 
who  stand  about  in  pagssgsa  or  thoroughfazea, 
to  the  impediment  of 
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K  board,  or  kind  of  pUtform,  oaUsd  the 
"  QuigwBi;  Boud," 

Oant-tine. — A  whip  pDtohue ;  a  linKle  blook  with 
a  rope  rois  through  it.  A  Guit-liDe  is  aaed 
to  hoist  the  rigging  to  the  masthead  on 
begitming'  to  fit  out. 

QarhoaTd. — The  slmke  of  plank  next  abore  the 
keel  into  vhioh  it  is  rabbeted  and  bolted. 

Oarland. — A  strop  put  loond  spars  when  they 
are  hoiated  an  board. 

Oumtl. — A  kind  of  tackle  used  for  hoiating 
things  ont  of  the  hold  of  veaaeli ;  also  need 
for  Dloeing  np  •qaaresails. 

Oailett, —Piece*  of  rope,  sometimM  plaited,  bj 
whiah  sails  when  farlad  are  kept  to  the  yards. 
The  pieces  of  rope  by  whieh  Bails  are  secured 
when  faded,  saoh  as  the  tyers  of  the  mainaail, 
by  which  that  sail  when  rolled  np  on  the  boom, 
ia  16011103.     (See  "  Tyera.") 

Gather  Way. — When  a  vessel  begins  to  moTS 
through  the  water,  under  the  inflnence  of 
the  wind  on  her  sails,  or  under  the  influence 
<d  steam.     (See  "  Steerage  Way.") 

QmcloT. — An  open  boat  which  oan  either  be  rowed 
or  sailed,  oommon  to  Fortsmonth  watermen. 
They  are  lery  skilfully  handled  by  the  water- 
tDsn,  and  go  backward*  and  forwards  to 
Spitheadand  elsewhere  in  sll  kinds  of  weather, 
and  seldom  meet  with  mishaps.  They  are 
sharp  aiemed,  like  the  bow,  and  are  rigged 
with  sprit,  main,  and  miien,  and  jib-foresail. 
Tbey  have  no  boom  to  the  mainsail. 

Oel  a  Pud.— To  haol  on  a  sheet  or  tack  or  faU 
of  a  tackle. 

Qtttitig  Soundingt  Aboard, — Banning  aground. 

Oif.—k.  long  boat  of  fonr  or  six  oars  kept  for  the 
owner  of  a  yaoht.  In  gig  races  a  boat  should 
notbe  considered  agig  if  she  haa  less  than  1ft. 
of  breadth  for  ereiy  Tft.  of  length,  and  Jin. 
depth  amidships  for  every  foot  of  length.  At 
the  regatta  held  at  Itohen-ferry  by  yaoht- 
[masten  a  "gig  most  not  exceed  SSft.  in 
length,  and  be  in  the  proportions  of  26ft. 
long,  4ft.  broad,  and  1ft.  Sin.  deep."  Aboat 
could  be  ehorter  if  these  proportions  were 
maintained. 

QiXlmj. — To  gill  a  vessel  along  is  to  sail  her  very 
near  the  wind,  so  that  very  little  of  the  weight 
of  the  wind  is  felt  by  the  sails.  The  sails  are 
kept  lifting,  and  only  bare  steerage  way  kept 
on  the  vauel.  A  vessel  is  generally  "  gilled" 
throDgh  heavy  aqnalls  or  through  very  broken 

QimbalM, — The  cross  axles  by  which  oompassee, 
lamps,  Ac,  are  swung  on  board 
ship.  Oenerally  called  "  double 
gimbals."  In  Fig.  191  a  a  are 
the  axles  of  the  enter  ring  B, 
and  e  ■  of  the  inner  ring  H. 
i  Girt.—To  moor  a  vessel  so  that  she 
cannot  awing  by  tide  or  wind. 
To  draw  a  sail  into  packers ;  to 
no.  1«1.  divide  the  belly  of  a  *ail  into 

bag*  aa  by  a  rop«,  such  aa  the  topping  lift  of 


Otrt- line.— (See  "  Oant-line.") 
Oivt  Her.— A  general  prefix  to  an  ard«r,aa"Qii 
her  sheet ;"  "  fli  ri  hri  Ihn  jili  hrailiifl  tfifMJI. 
"Give  her  chain."  &c. 
Qive  h«r  the  vieigki  of  it. — An  bdmonition  to 
helmsman  to  sail  a  vesael  a  good  heavy  fa 
when  cloee-hanlsd. 
Oive  TTay.—The    order    to    a    bo*t'a    orew  t 
commence  rowing  or  to  poll  vrith  mora  fore 
or  more  quickly. 
Gttrinj    tht    Seel. — Heelinff   over    waddsnly  Ui 
bringing  the  keel  near   the   anrfaoa ;   vmmI 
that  are  not  very  stiff  ander  oanvaa  ate  ni 
to  "  give  the  keel." 
Olast.— The  term  by  which  a  aaQor  kaowi  th 
barometer.    Also  a  teleaoope,   and  the  san 
glass    used    to   denote  haJf-hoQrs    on    boar 
ship,  or  the  half-minute   or    qaartar-uuunt 
glasB  used  when  heaving  the  log-. 
OloMi  Calm.— When  it  is  so   calm    that  tlia  aa 

looks  tike  a  sheet  of  glass. 
Glue /or  Paper.— For  joinii^  paper,  cardboard 
or  model  work,  or  similar  articlea,  a  good  ^ia 
oan  be  made  thni :  dissolve  3oa.  of  the  bas 
transparent  glne  in  tpt.  of  strong  oider  vins 
gar.  Let  it  Bimmer  slowly  by  placing  tk 
dish  containisg  it  in  a  dish  of  boiling  watn 
When  it  has  become  Uquid,  add  lo>.  of  highas 
proof  alcohol,  and  keep  it  tightly  oorked.  I 
cold,  heat  in  hot  wacer  when  needed  for  v^ 
Go  About.— To  tack. 

Oo  Ahead! — The  order  to  the  engineer  of  a  itau 
vessel.    Also  "Go  astern;"   "  Easy  ahead ;' 
"  Easy  astern  i"  "  Stop  her  I" 
Oo  Down-.—To  sink.    To  go  dovm  below. 
Gotnif  Large, — The  same  as  sailing  with  the  wi» 

free.      (See  ■' l*rge.") 
Going  Through  Her  Lw.— Whan  one  Teasel  OTM 
takes  and  passes  another   vesael    to  leewatd 
considered  to  be  a   very  amairt   thing  for  i 
vessel  to  do  if  tbey  are  eloae  together  and  0 
equal  siie. 
Good  Condutl  ISonvf. — A  doDoenr  of  one  ahilli^ 
or  more  a  week  given  to  men  at  the  end  at  I 
season  for  good  behaviour,  and  witbhdd  fci 
the  week  in   which  any  offenoa    or   offenosi 
WBce  eommitted.     (See  "  Condoot  Honey.") 
Good.  Fvll. — Sameas  "Clean  Fall,"  or  little  folia 

than  "  FnU  and  By." 
Qootmeck. — An  iron  jointed  bolt  UBsd  to  flz  the  end 
of  booms  to  the  mast,  ^.  (See  Pig.  43,  p.  IM.) 
Goote  Wing. — A  schooner  "goose  wings"  wiMB 
dead  before  the  wind  by  booming  ont  the  gal 
foresail  on  the  opposite  side  to  the  "■-■— nj) 

the  introdnclion  of  large  aqnarwui.il-  uid 
snbaequsntly  of  apinuakers  have  made  it  nn- 
neoesaary,  but  in  America,  where  anob  sails 
are  not  allowed  in  matches,  "  goose- winging" 
is  always  reeorted  to.  To  goose-wing  is  to 
gybe  the  gaff  foresail  of  a  sohoouei  to  tbs 
opposite  side  to  the  mainsail.  (See  "  "Wwf 
and  Wing.") 
Gradualsd  Bail. — A  sail  whose  cloths  tapsr 
towards  the  head  from  the  foot  upwards ;    so 
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that  a  whole  oloth  forms  the  luff  as  well  as  the 
leech.  Mannfactared  bj  Gordon,  of  South- 
ampton, and  Summers  and  Hewitt,  of  Cowes. 
Chra/nny  Knot. — An  inseoore  knot  which  a  seaman 
never  ties,  bnt  which  a  landsman  is  sometimes 
seen  to  do  when  trying  his  hand  at  reef  knots. 
(See  "  Knots.") 

Grapnel. — A  grapling  iron  with  four  daws  used 
to  moor  smaU  boats  by  or  to  reach  the  bed  of 
the  sea. 

Chrat%ng$. — Open  woodwork  pnt  in  the  bottom  of 
boats,  in  gangways,  Ac. 

Graving. — Cleaning  a  yessel*s  bottom. 

Graving  Dock. — A  dock  which  can  be  emptied  of 
water  by  opening  the, gates  as  the  tide  falls, 
and  its  return  prevented  as  the  tide  rises  by 
closing  the  gates.  Used  for  clearing  the 
bottoms  of  vessels,  repairing  the  same,  Ac. 

Gravity. — Weight  For  centre  of  gravi^  see 
page  6. 

Cheat  Guns.— A  heavy  wind  is  said  to  "blow 
great  guns." 

Green  fland. — ^A  landsman  shipped  on  board  a 
vessel,  and  who  has  yet  to  learn  his  duties. 

Green  Horn. — A  conceited  simpleton,  incapable  of 
learning  the  duties  of  a  seaman. 

Green  Sea. — The  unbroken  mass  of  water  that 
will  sometimes  break  on  board  a  vessel  as 
distinct  from  the  mere  buckets  full  of  water 
or  spray  that  may  fly  over  her.  Such  bodies 
of  water  always  have  a  green  appearance, 
while  smaller  quantities  look  gr^,  henee  we 
suppose  the  term. 

Gridiron. — ^A  large  cross  framing  over  which  a 
vessel  is  placed  at  high  water  in  order  that 
her  bottom  may  be  examined  as  the  tide  falls. 

Grin. — ^A  vessel  is  said  to  grin  when  she  dives 
head  and  shoulders  into  a  sea  and  comes  up 
streaming  with  water. 

Chripe. — The  forepart  of  the  dead  wood  of  a 
vessel ;  the  fore  foot. 

Gripe,  To. — ^A  vessel  is  said  to  gripe  when  she 
has  a  tendency  to  fly  up  in  the  wind,  and 
requires  weather  helm  to  check  or  "  pay  off " 
the  tendency.  (See  "  Weather  helm.") 

Grommei  or  Grummet. — A  ring  formed  of  a  single 


Fie.  in. 

strand  of  rope  laid  over  three  times.    Used  for 
strops,  Ac. 

Grounding. — ^The  act  of  getting  aground  or  taking 
the  ground  as  the  tide  falls. 

Ground  Sea,  Ground  Swell. — The  swell  that  may 
be  seen  along  shore  sometimes,  whilst  in  the 
offing  the  sea  is  calm. 

Ground  Tackle. — ^The  moorings,  anchors,  chains, 
Sto.,  used  in  securing  a  vessel. 

Ground  Waye. — ^The  blocks  on  which  a  vessel  is 
supported  whilst  she  is  being  built. 


Gudgeons. — ^Metal  eye  bolts  fitted  to  the  stem 
post  to  receive  the  pintles  of  the  rudder. 
(See  *'  Braces.") 

Gunwale. — In  small  boats  the  timber  which  fits 
over  the  timber  heads,  and  is  fastened  to  the 
top  strake.     (See  "  Inwale.") 

Gunwale  Under. — ^Heeling  until  the  lee  gunwale 
is  in  the  water. 

Gwy. — ^A  rope  used  to  steady  a  spar  or  keep  it  in 
its  position. 

Gybing  (also  spelt  jibing  and  jib-bing). — To  keep 
a  vessel  so  much  ofF  the  wind  that  at  last  it 
blows  on  the  opposite  quarter  and  causes  the 
sails  to  shift  over.  The  opposite  of  tacking, 
which  is  to  come  to  the  wind  untU  it  blows 
on  the  opposite  bow  of  the  vessel  to  the  one 
on  which  it  has  been  blowing. 

H. 

Hail. — To  speak  to  a  ship  at  sea  by  signals  or 
otherwise.  To  attract  the  attention  of  a  ship 
by  singing  out  "Ship  ahoy!"  or  "Neptune 
ahoy."  To  "haU  from"  a  locality  is  to 
belong  to  a  particular  place  by  birthright. 

Half'hreadth  Plan.  —  A  drawing  showing  the 
horizontal  sections  or  water*lhies  of  a  veesel 
by  halves. 

Half 'breadths. — The  width  of  horisontal  sections 
at  particular  points. 

Hdlf'tnast  High. — Hoisting  a  burgee  or  ensign 
only  halfway  up  as  a  mark  of  respect  to  a 
person  who  has  recently  died. 

Halyards  or  Halluirds,  or  Havlyards. — Ropee 
or  tackles  for  hauling  up  sails,  yards,  Ac., 
by. 

Hammock. — A  canvas  bed  swung  underneath  the 
deck  beams. 

Hand. — ^To  hand  a  saU  is  to  stow,  furl,  or  take 
in ;  hence  a  sail  is  said  to  be  "  handed  "  when 
eitiier  of  these  operations  has  been  performed 
upon  it. 

Hand. — ^A  man.    A  member  of  a  ship's  crew. 

Hand  Lead.~(See  "  Lead.") 

Handle  Her. — ^An  admonition  to  the  crew  to  be 
smart  in  working  the  sheets  in  tacking  or 
gybing.  Also  a  steamboat  master  is  said  to 
"  handle"  his  vessel  in  bringing  her  along- 
side a  wharf,  pier,  Ac. 

Hand  over  Hand. — Hauling  on  a  rope  by  one 
hand  at  a  time  and  passing  one  hand  rapidly 
over  the  other  to  hi^il.  A  very  rapid  way  of 
hauling,  hence  anything  done  rapidly  is  said 
to  be  done  "  hand  over  hand." 

Hand  over  FUe.— (See  "  Hand  over  Hand.") 

flatid  8ail.^  (See  "  Sailing  on  Skates.") 

Handsomely. — Steadily  ;  with  care.  Not  too  fast 
nor  yet  too  slow,  but  with  great  care ;  cleverly. 
As  "  Lower  away  handsomely."  In  easing  up 
a  sheet,  if  the  man  is  likely  to  let  it  fly,  the 
master  or  mate  will  sing  out,  "  Handsomely 
there !  "  meaning  that  the  man  is  to  eaee  up 
the  sheet  carefully,  not  letting  too  much  nm 
out  nor  yet  letting  it  come  up  with  a  jerk  nor 
yet  allowing  it  to  run  awsj  with  him. 
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Tacht  and  Boat  Sailing. 


Handspike. — A  bar  of  wood,  nsnally  of  ashi  nsed 
as  a  leyer. 

Hand  Taut. — As  tight  or  tant  as  a  rope  can  be 
got  by  the  hand  without  swigging  upon  it. 

Ha^idy. — A  vessel  ia  said  to  bo  handy  when  she 
answers  her  hebn  qoiokly,  and  will  turn  in  a 
small  circle,  or  go  from  one  tack  to  the  other 
quickly. 

Handy  DUly. — A  watch  tackle  kept  on  deck  for 
general  use  to  get  a  pull  on  whatever  ia 
required,  such  as  sheets,  tacks,  or  halyards. 

Hang. — To  lean  towards.  To  hang  to  windward 
is  to  make  but  little  leeway.  "Hang  on 
here !  *'  an  order  for  men  to  assist  in  hauling 
on  a  rope. 

Homing  Compass. — A  compass  suspended  under 
the  beams  so  that  it  hangs  with  the  face  of 
the  card  downwards  ;  termed  also  a  "  Tell-tale 
Compass.*' 

Hanging  Knee. — Knees  that  help  keep  the  beams 
and  frame  together  ;  one  arm  is  bolted  to  the 
under  side  of  a  beam,  the  other  to  the  frame. 

Ha/nk  for  flanile.— Slang  for  '*  tack  for  tack." 

Ha/nJcs. — Rings  or  hooks  made  of  rope,  wood,  or 
iron  for  fastening  the  luff  of  sails  to  stays. 
Iron  rings  are  usually  used  for  the  stay  fore- 
sail ;  iron  hooks  for  the  balloon  foresail  and 
jib  topsail. 

Ha/rhov^  Master. — An  officer  whose  duty  it  is  to 
see  that  Tessels  are  properly  berthed  and 
moored  in  harbours.  His  authority  cannot  be 
disputed  with  impunity,  as,  in  nine  cases  out 
of  ten,  if  a  dispute  with  a  harbour  master 
gets  into  court  the  decision  will  be  for  the 
harbour  master. 

Harbour  Watch. — The  watch  kept  on  board  a 
Tessel  at  night  when  she  is  riding  to  an 
anchor  in  harbour ;  the  anchor  watch. 

Hard, — A  landing  place  usually  made  of  grayel, 
piles,  Ac,  across  mud,  as  the  "  Common 
Hard,"  Porteea,  where  the  small  boats  land 
and  take  in  passengers. 

Hard  Dovm. — The  order  to  put  the  helm  hard-a- 
lee.  Hard-a.port;  hard-a-starboard ;  hard-a- 
weather ;  hard  up. 

Hard  Up. — The  tiller  as  far  to  windward  as  it 
can  be  got  for  bearing  away. 

Hard  In. — Sheets  are  said  to  be  hard  in  when  a 
vessel  is  close-hauled. 

Harpings. — Pieces  of  timber  or  battens  that  are 
fitted  around  the  frames  of  a  vessel  in  an 
unbroken  line  to  keep  the  frames  in  their 
places  before  the  plank  is  put  on. 

Hatches. — ^The  coverings  for  hatchways  or  open- 
ings in  the  deck. 

Hatchway  Coamings. — The  raised  frame  above 
the  deck  upon  which  the  hatches  rest. 

Haul. — To  pull  on  a  rope. 

Haul  Aboard  ihe  Boom ! — ^An  order  to  get  the 
main  boom  hauled  in  on  the  quarter  for  close- 
hauled  saUing. 

Haul  Aft  the  SheeU.-^The  order  to  haul  in  the 
sheets  for  close-hauled  sailing. 

Haul  Her  Wind. — To  become  close-hauled  after 


sailing  free.  Generally  to  sail  doaer  to  the 
wind  when  sailing  free.  Haul  to  the  wind. 
Haul  on  the  wind. 

Haul  Round  a  Mark,  Potni^  ^c, — ^When  a  vessel 
in  sailing  free  has  to  oome  doeer  to  the  wind 
as  her  coarse  alters  round  a  point,  buoy,  fte. 
By  hauling  in  the  aheeta  the  vessel  wiD 
sometimes  luif  sufficiently  irithout  any  hdip 
from  the  helm. 

Haul  Up. — To  hoist  a  sail.  A  Teeael  ie  said  to 
"haul  up"  when  she  oonoiea,  or  is  bronglit 
nearer  the  wind  or  nearer  her  oonrse  if  dtf 
has  been  sailing  to  leeward  of  it.  Haul  up  a 
point,  haul  up  to  windward  of  that  huaj,  Ae. 

Hawse  Pipe. — ^The  pipes  in  the  hawseholea  in  ths 
bow  of  a  vessel  through  whicsh  the  cables  pass. 

Hawser. — ^A  large  rope  laid  np  with  the  son  or 
right-handed. 

Hawse  Timbers, — The  large  timbers  in  the  bow 
of  ships  in  which  the  hawseholes  axe  out. 

Head. — The  fore  part  of  a  veaseL  The  n^Mr 
part  of  a  sail.  "  By  the  head  *'  means  pressed 
or  trimmed  down  by  the  head,  in  oontradisiino. 
tion  of  "  by  the  stem.*'  To  head  is  to  pasi 
ahead  of  another  vessel. 

Head  Earings. — The  earings  of  the  upper  part 
of  a  squaresail,  Ac. 

Heading. — The  direction  of  a  veeael's  head  when 
sailing.  Generally  used  when  nailing  dose 
hauled,  as  "  she  headed  S.E.  on  port  tack,  and 
N.E.  on  starboard  tack."  In  snoh  oases  it  ii 
never  said  she  "  steered  S.Ci.,"  ^ko.,  as  pne- 
tically  the  vessel  ia  not  steered,  but  her  oonns 
alters  with  the  wind.  A  vessel  "  steers  "  wwh 
and  such  a  course  when  she  ia  ■*-^K»»g>  laxge. 

Headland, — ^A  high  cliff  or  point. 

Headmost. — ^The  first  in  order. 

Head  Reach.— In  sailing  by  the  wind  when  a 
vessel  passes  another  either  to  windward  or  to 
leeward.  A  vessel  is  said  to  "head-r«aoh" 
when  she  is  hove  to,  but  forgrea  ahead  a  knoi 
or  two  an  hour.     (See  "  Fore-reaoh.'*) 

Head  Rope. — The  rope  to  whioh  the  head  of  a 
sail  is  sewn. 

Head  8aUs, — A  general  name   for  all  sails  set 

forward  of  the  foremost  mast. 
Head  Sea. — The    sea  met  when     ««.ilii|g   elooe* 

hauled.    In  the  case  of  a  steamship  she  imj 

meet  the  sea  stem  on. 

Head  Sheets. — The  sheets  of  the  head  sails. 

Head  to  Wind. — ^When  a  vessel  is  so  sitaated 
that  the  wind  blows  no  more  on  one  bow  tiiMi 
the  other  ;  when  her  head  is  directly  pointed 
to  the  wind. 

Head  IToy .  — When  a  vessel  movee  ahead  through 
the  water. 

Head  Wind. — ^A  wind  that  blows  directly  down 
the  course  a  vessel  is  desired  to  aaO.  A  foul 
wind.  To  be  headed  by  the  wind  is  when 
the  wind  shifts  so  that  a  vessel  cannot  lie  her 
course,  or  puts  her  head  off  to  leeward  of  the 
course  she  had  been  heading. 

Heawe. — To  bring  a  strain  or  drag  npon  a  capstaa 
bar,  purchase,  Ac.    To  throw  as  *'  heave  over- 

board." 
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Heame  AhotU,^To  go  into  Btays  to  tack. 

Hea/ve  Ahead. — To  draw  a  Teasel  ahead  by  heaving 
on  her  cable,  warp,  Ao, 

Heave-and'Awa/y. — The  last  heave  of  the  capstan 
that  breaks  the  anchor  ont. 

Heave  in  StoAfs. — ^The  same  as  heave  about. 

Heave  Short. — ^To  heave  on  the  cable  nntil  the 
vessel  is  orer  the  anchor,  or  the  cable  tant  in 
a  line  with  the  forestaj,  so  that  with  another 
heave,  or  bj  the  action  of  the  sails,  the  anchor 
will  be  broken  ont  of  the  ground. 

Heave  To.— To  so  trim  a  vessel's  sails  aback 
that  she  does  not  move  ahead.  The  same  as 
"  Ue  to"  or  "lay  to "  as  sailors  call  it. 

Heave  the  Lead.— The  order  to  oast  the  lead  for 
sounding. 

Heave  the  Log. — ^The  order  to  throw  the  log  ship 
overboard  to  test  the  rate  of  sailing. 

Heel, — The  lower  after  end  of  anything,  as  heel 
of  the  keel,  heel  of  the  mast  (the  fore  part  of 
the  lower  end  of  a  mast  is  called  the  toe),  heel 
of  a  yard,  heel  of  the  bowsprit.  The  amount 
of  list  a  vessel  has. 

Heeler, — ^A  heavy  pnif  that  makes  a  boat  heel. 

Heel  Rope. — The  rope  by  which  a  running  bow- 
sprit is  launched  out. 

Heel,  To. — ^To  incline,  to  oareen,  to  lift  over,  to 
depart  from  the  upright. 

Height. — ^A  distance  measured  in  a  rertioal  direc- 
tion, as  height  of  freeboard,  Ac. 

Helm. — The  apparatus  for  steering  a  vessel, 
but  usually  applied  only  to  the  tiller.  The 
word  is  derived  from  heUna  or  heaUna,  a 
rudder;  Gterman  heUn,  a  handle  and  a 
rudder. 

Helm*$  A'lee. — ^The  usual  call  made  in  tacking 
or  in  going  about,  as  a  signal  for  the  crew  to 
work  the  sheets,  Ac.  The  helm  is  a-lee  when 
the  tiller  is  **  put  down  '*  or  to  leeward.  (See 
**  Lee  Helm  "  and  '*  Weather  Helm.") 

Helm  Port, — ^The  rudder  trunk  in  the  counter  of  a 
vesseL 

Helniy  to  Port  the. — ^To  put  the  helm  or  tiller  to 
the  port  side,  and  thereby  bring  the  vessel's 
head  round  to  starboard.  If  a  wheel  is  used 
besides  a  tiller  the  action  of  turning  the  wheel 
to  port  brings  the  vessel's  head  round  to  port, 
as  the  tiller  is  moved  by  the  chains  to  star- 
board. Thus  with  a  wheel,  when  the  order  is 
given  to  port  the  wheel  is  turned  to  starboard. 
The  rule  observed  in  French  war  ships  and 
merchant  ships,  since  1876,  is  this  :  The 
order  to  **  port "  means  to  turn  the  vessel's 
head  to  port ;  and  the  order  to  "  starboard  " 
to  turn  the  vessel's  head  to  starboard. 

HeUn,  to  Put  Doum  the.— To  put  the  tUler  to 
leeward,  and  thereby  bring  tiie  vessel  to  the 
wind,  or  luff ;  the  contrary  action  to  putting 
up  the  helm. 

Helm,  to  Put  Up  the,— To  bring  the  tiller  to 
whidward,  so  that  the  rudder  is  turned  to  lee- 
ward, and  consequently  the  head  of  the  veesel 
goes  off  to  leeward  or  '*  off  the  wind.'* 

Hetm,  to  Starboard  the,— To  put  the  tiller  the 
waj  opposite  to  port. 


Helm,  to  Steady  the. — To  bring  the  helm  or 
tiller  amidships  after  it  has  been  moved  to 
port  or  starboard,  as  the  case  may  be. 

HeUnsman. — ^The  man  who  steers  a  vessel.  If  a 
man  can  sail  a  vessel  well  on  a  wind  he  is 
generally  termed  a  good  '*  helmsman,"  and 
not  steersman. 

Hermiphrodite  Brig,  —  A  two-masted  vessel, 
square-rigged  forward,  and  fore-and-aft  canvaa 
only  on  mainmast. 

High  and  Dry. — The  situation  of  a  vessel  that 
is  ashore  when  the  ebb  tide  leaves  her  dry. 

High  Water  :  FvU  and  Change. —  On  all  coast 
charts  the  time  of  high  water  at  the  full  moon 
and  new  moon  is  set  down,  the  time  of  high 
water  at  the  full  moon  and  new  moon  always 
oocurring  at  the  same  hour  throughout  the 
year ;  therefore,  if  the  time  of  high  water  at 
full  and  change  (new  moon)  is  known,  and 
the  age  of  the  moon,  the  time  of  high  water 
for  any  particular  day  can  be  roughly  calcu- 
lated, about  twenty-five  minutes  being  allowed 
for  each  tide. 

Hipping, — ^To  make  a  vessel  broader  on  the  beam 
about  the  water-line.  It  is  an  American 
term,  and  became  generally  known  in  Kngland 
in  connection  with  the  celebrated  American 
yacht  Sappho.  After  her  defeat  by  the 
English  yacht  Cambria,  in  the  match  round 
the  lale  of  Wight  in  1868,  ahe  waa  taken  to 
New  York  and  hipped ;  that  ia,  her  planking 
waa  atripped  off  amidahipa,  and  each  frame 
backed  with  timber,  ao  that  the  veaael  might 
be  made  to  have  more  beam  about  the  water- 
line.  The  backing  ia  '*  faired  "  to  the  framea 
and  then  planked  over.  Sometimea,  if  it  is 
not  aought  to  give  the  veaael  more  than  five 
or  aix  inchea  more  beam,  the  hipping  ia 
acoompliahed  by  a  doubling  of  plank  ;  in  auch 
cases  a  rabbet  is  cut  for  the  edges  of  the  new 
plank  in  the  old  pl&nk ;  the  seam  is  then 
caulked  and  payed.  If  the  new  planks  were 
worked  to  a  feather  edge  water  would  get 
underneath,  and  it  might  soon  bring  about 
decay. 

Hire  of  a  Ya^ht. — ^The  hire  of  yachts  varies  from 
30f.  per  ton  per  month  to  40f.  per  ton. 
Usually  the  owner  pays  all  wages,  excepting 
those  of  the  steward  and  cook ;  also  often 
provides  for  the  mess  of  the  master  and  mate. 
The  crew  always  provision  themselves ;  the 
owner  clothes  the  crew.  The  hirer  paya 
insurance,  and  contributes  to  laying-up  ex* 
penaea.  The  exact  detaila  of  hiring  are 
usually  a  matter  of  special  arrangement. 
Sometimes  at  the  end  of  a  season,  if  a  yacht 
is  already  fitted  out,  she  may  be  hired  for  a 
less\>rice  per  month.  When  a  yacht  is  wanted 
on  hire,  the  best  plan  is  to  advertise. 

Hitch. — ^A  mode  c£  fastening  a  rope.  There  are 
many  kind  of  "hitches,"  auch  aa  Blaokwall 
hitch,  timber  hitch,  clove  hitch,  rolling  hitch, 
Ac.  A  hitch  ia  also  a  short  taok  or  board 
made  in  close-hauled  sailing. 

Hogged. — The  situation  of  a  vessel  when  she 
rises  higher  in  the  middle  part  than  at  the 
ends ;  the  opposite  of  sagged. 
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Hogging  Piece. — A  piece  of  timber  worked  upon 
top  of  the  keel  to  preyent  its  hognnn?  or 
riging  in  the  middle.     (Fig.  20,  page  100.) 

Hoist — The  length  of  the  InfF  of  a  fore-and-aft 
Bail,  or  the  space  it  requires  for  hoisting. 
The  hoist  of  a  flag  is  the  edge  to  which  the 
roping  is  stitched. 

Hoist,  To. — To  raise  anything  bj  halyards  or 

tackles,  Ao. 
Hoisting   the  Pennant, — A  commodore    is    said 

to    hoist    his    pennant   when    he    goes    on 

board  the  first  time,  as  his  pennant  is  then 

hoisted. 

Hold.-^The  interior  of  a  ship  ;  generally  under- 
stood to  mean  the  space  in  which  cargo,  Ac., 
is  stowed  away. 

Hold-a-wind. — ^To  sail  close  to  the  wind. 

Hold  her  Head  Up. — ^A  vessel  is  said  to  "  hold 
her  bead  up  "  well  that  does  not  show  a  tdn- 
denoy  to  fall  off. 

Holding  On. — ^To  continue  sailing  without  alter- 
ing a  course  or  shifting  sail. 

Holding  On  to  the  Land. — To  keep  the  land 
aboard  in  sailing;  not  departing  from  the 
land. 

Holding  Water. — ^Besting  with  the  blades  of  the 
oars  in  water  to  check  a  boat's  way  or  stop 
her. 

Hold  On. — ^The  order  given  after  hauling  on  a 
rope  not  to  slack  any  up,  as  "  Hold  on  all 
that." 

Hold  On  the  Fore  Side. — If,  when  hauling  on 
the  fall  of  a  tackle,  some  of  the  hands  have 
hold  of  it  on  the  tackle  side  of  the  belaying 
pin,  the  hand  that  has  to  belay  sings  out, 
"Hold  on  the  fore  side"  to  those  in  front 
of  him,  and  "Come  up  behind"  to  those 
behind.  The  bands  on  the  fore  side  thus  hold 
the  fall  and  keep  it  from  running  through 
the  blocks  whilst  it  is  being  belayed.  (See 
"  Come  Up.") 

HoUow  Lines. — ^The  horizontal  lines  of  a  vessel 
that  have  inflections. 

HoUow  Sea, — When  the  waves  have  a  short, 
steep,  and  deep  trough* 

Home. — ^Any  operation  that  is  completely  per- 
formed, as  "  sheeted  home  "  when  the  clew 
of  a  sail  is  hauled  out  to  the  laat  inch,  Ao. 
An  anchor  is  said  to  come  home  when  it  breaks 
out  of  the  ground. 

Hood. — A  covering  for  skylights,  sails,  Ac. 

Hood  Ends. — ^The  ends  of  the  plank  which  are 
fitted  into  the  rabbet  of  the  stem  or  stem 
post ;  termed  also  the  hooded  ends,  meaning 
probably  that  they  are  "  housed  "  or  covered 
in  by  the  rabbet. 

Hooker. — A  small  coasting  craft. 
Hoop.— (See  "Mast  Hoop"  and  "Spider  Hoop.") 
HoriMontal  Lines. — The  curved  lines  on  the  Half- 
breadth  Plan  which  show  the  water  sections, 
the  plane  of  each  section  being  parallel  to 
the  horizon. 

HoriMontal  Keel, — ^A  plate  of  iron  fitted  to  the 
underside  of  a  boat's  keel,  a  fore-and-aft  view 
showing  thus  J.*    '^^  pl*te  ihonld  be  made 


of  iron  plate  of  from  iin.  to  fin.  in  thiokneaa. 
For  a  boat  12ft.  long  the  plate  should  be  8in. 
wide  at  the  middle  (so  as  to  project  about  3in. 
on  either  side  of  the  keel),  and  8ft.  long, 
tapering  each  end  to  the  width  of  the  wood 
keel,  to  the  underside  of  which  it  is  screwed. 
The  wood  keel  should  extend  at  least  Sin. 
below  the  garboards  to  render  the  plate 
effective.  It  is  necessary  that  the  plate 
should  be  kept  horizontal,  or  in  other  words, 
in  the  same  plane  as  the  horizon ;  inasmuch 
as  if  the  keel  dips  forward  or  aft  the  tendency 
of  the  plate  will  be  to  draw  the  boat  either  by 
the  head  or  stem.  A  horizontal  keel  will 
increase  a  boat's  weatherliness,  but  not  to  the 
extent  of  a  centre  board.  The  deeper  the 
wood  keel  of  the  boat  is  the  more  effective  the 
horizontal  plate  will  be,  as  it  will  clear  the 
eddy  water  along  the  garboards,  and  prevent 
the  possibility  of  the  bilge  of  the  boat  as  she 
heels  over  being  lower  than  the  keel.  How- 
ever, if  a  very  deep  keel  is  neceaaary  to 
make  the  horizontal  plate  effective,  it  may 
be  as  well  to  have  another  inch  or  so,  and 
dispense  with  the  plate  altogether.  The 
plan  does  not  appear  to  have  met  with  much 
favour. 

Horns. — The  projections  which  form  the  jaws  of 
gaffs  or  booms.  The  outer  ends  of  the  oroes- 
trees  are  sometimes  termed  horns. 

Horse. — A  bar  of  iron  or  wood,  or  a  rope  for 
some  part  of  a  vessel's  rigging  to  travel 
upon. 

Hounds. — The  projections  on  a  mast  whioh  sup> 
port  the  lower  cap  and  rigging.  (See  pages 
117  and  119.) 

HovLse. — ^To  lower  a  topmast  down  within  the  cap. 
A  snug  house  is  when  very  little  of  the  top- 
mast shows  above  the  upper  cap. 

Housing  of  a  Ma^t. — The  part  under  the  deck. 

Hove  Down. — Said  of  a  vessel  that  is  very  much 
careened  or  heeled  by  the  wind  or  other 
cause. 

Hove  her  Keel  Out. — Said  of  a  vessel  that  heels 
over,  so  as  to  show  her  keel.  ((Generally  used 
only  as  a  figure  of  speech ) 

Hove  in  Sight. — To  come  into  view;  said  of  a 
sail  that  appears  above  the  horizon  or  round 
a  headland ;  also  of  the  anchor  when  it  comes 
above  water. 

Hove  in  Stays.  —  Said  of  a  vessel  when  she 
tacks,  often  meaning  that  a  vessel  taokt 
suddenly. 

Hove  Short. — ^When  the  cable  is  hove  in  so  that 
there  is  but  little  more  length  out  than  the 
depth  of  water. 

Hove^to. — The  condition  of  a  vessel  with  her  head 
sails  aback,  so  as  to  deprive  her  of  wi^. 
Vessels  hove-to  on  port  tack  should  fill  or 
get  way  on,  if  approached  by  a  vessel  on  the 
starboard  tack  ;  but  if  the  vessel  on  port  taok 
can,  by  hailing  or  otherwise,  make  the  other 
vessel  understand  the  situation,  the  latter 
should  give  way ;  this  is  the  custom  of  the 
sea,  but  there  is  no  statutory  regulations  oon* 
oeming  the  point. 
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HOV'  —  A   nnill  TCual.       An  kbbMTUtiDD   of  i 

"Ahoy." 
Hug  Ilia  Land. — To  ikil  tixmg  »«  oIoib  to  k  weathar 

■horg  M  posiibU. 
Hvg  the  TTind.^To  keep  very  hIobb,  or  too  close 

to  tiM  wind. 
Hulk. — A  reoael  whole  seigoing  dkyg  %n  otst, 

but  ia  itill  uafnl  aa%    ' 


It*  Yackli.—K  dMffiriptioD  of  the  ioe  yuhts  naed 
by  the  Ameriouu  ia  giTsn  in  the  body  of  the 
book,  »nd  the  foUowing  ftooonat  of  •inuki' 
onft  to  be  met  with  in  Bnsnk  hki  bean  lap- 
plied  by  Mr,  John  TMmee,  of  'AgKnrog.  lb. 
Teunea  thinks  that  the  Anerieu  foe  bo«t> 
■fa  not  built  ■nffloiently  strong  for  the  rough 


Full.— The  aUp,  i 


I  diitfnot  from  bar  muta  and 


Httlt,  To.— To  strike  the  haU  with  thot,  Ao. 
Bull  Dovm. — On  the    saa  when  only  a  rasael's 

spars  appear  abore  the  horiion. 
jBiiU-tci,  or  .i-huU.— With  aUsails  furled  and  tha 

balm  iMhad  to  leawmrd,  leaTiag  the  waves  to 

do  their  wozat. 


ioa  of  tha  ssa  of  Aiolt,  where  ioe-yaoht  sailing 
is  ptstotisad.    Ha  uyi : 

"  The  Aioff  Sea  natatmlly  has  not  sneh  a 
smooth  troMD  snrfaee  an  a  river,  for,  antil 
the  ioe  ia  of  great  thioknees,  it  is  oontiDnallr 
split  into  big  floes  by  the  Taristioas  in  tha 
level  of  the  water,  oaosed  by  ohanges  of  wind. 
Tban  is  no  tide  in  (ha  AwB,  b«t  N.  Md  ^* 
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winds  oause  the  water  to  vine  with  a  S.  wind 
and  fall  with  a  N.,  with  a  difference  of  12ft. 
to  15ft.  between  the  two  extremes.  The  floes 
get  knocked  together,  and  the  broken  ioe  of 
the  edges  is  forced  down  to  the  bottom  of  the 
sea — which  is  not  very  deep—  and  piece  piled 
npon  piece  nntil  the  pile  rises  to  abont  1ft.  to 
3ft.  above  the  level  of  the  floes,  which  then 
freeze  to  these  piles,  which  stretch  for  great 
distances,  and,  in  fact,  form  a  network  in  all 
directions.  They  are  most  nomeroas  in 
shallow  water,  where  the  rise  and  fall  of  the 
water  has  the  greatest  effect.  In  parts  where 
great  forces  have  been  at  work  the  ice  is 
piled  in  bergs  of  30ft.  to  60ft.  in  height. 

"  With  my  present  yacht  we  charge  over 
broken  ice  which  is  not  higher  than  18in., 
and  of  course  the  breadth  which  we  can  msh 
at  depends  upon  the  force  of  the  wind.  Above 
18in.  and  up  to  3ft.  we  dare  charge  a  narrow 
line,  but  above  that  height  we  are  obliged  to 
circumvent  it.  However,  I  do  not  think  any 
boat  could  charge  a  greater  height  than  one 
built  on  the  plan  of  my  present  one. 

*•  Fig.  193.  General  bird's-eye  view  of  yacht. 
The  three  main  beams  are  of  oak,  and  the 
remainder  of  the  framework  of  ash.  The 
lattice  work  is  of  deal,  made  much  lighter  in 
the  stem  than  forwards. 

Gbhsral  DimifsioNB. 

Beam  I— Bownpiit,  eft. ;  mast  to  mdder.  lOft ;  mdder 
to  nt«rn,  4rt.  »=  length,  20rt.;  breadth,  lO^hi.;  thickness, 
8iin. 

Beam  2— Length.  UtL;  breadth,  lO^in.;  thickness,  S^in., 
thickening  to  7in.  in  centre. 

Beam  3— Length,  6ft. ;  breadth,  fi^in. ;  thickness.  8|in. 

The  remaining  beams  are  all — breadth,  .Sin. ;  thickness, 
8|in. ;  but  the  two  stem  ones  might  be  made  lighter. 

ExFLAHATIOm. 

a  Bolts  with  rings  for  rigging. 

b  Bolt  with  rings  for  mainsaU  sheet. 

e  Strong  bolts  fastening  iron  supports  of  mast. 

d  Two  main  skates. 

«  Buddor  hole. 

/  Supports  for  steersman's  bench,  aboat  1ft.  above  deck. 

g  Hast. 

h  Bolts  to  fasten  iron  bands. 

i  Chains  to  stiffen  bowsprit. 

"Fig.  194is  a  front  view,  showing  the  position 
of  the  skates,  which  are  drawn  at  rather  too 
great  an  angle,  the  bridge  and  mast  supports ; 
a,  block  of  wood  and  two  iron  bands,  which 
keep  the  bowsprit  down  ;  &,  the  bridge. 

"  Fig.  195;  the  rudder.  This  has  been  drawn 
rather  too  thick  ;  but  it  is  an  error  on  the 
right  side,  as  the  extra  weight  would  help  to 
keep  the  rudder  firmer  on  the  ioe.  At  present 
we  always  have  a  couple  of  men  sitting  on 
the  stem  in  order  to  keep  it  down  when 
charging. 

"  Fig.  196.  Side  view  of  front  skate. 

"  Dimensions  :  Length  above,  32in. ;  length 
below,  24in. ;  breadth  on  top,  7in. ;  breadth 
of  fluted  part,  |in.  ;  height  of  skate  from  ice, 
1ft.  Sin. 

"  Fig.  197.  Bird's-eye  view  of  front  skate  ; 
a,  two  strong  holdfasts  going  right  through 
beam  2,  with  rings  for  stays  to  mast. 

'*  As  will  be  seen  from  the  plans,  both  the 
skates  and  the  rudder  supports,  as  well  as 
those  of  the  mast,  have  been  firmly  fastened 
with  iron  bands  and  bolts,  and  all  mortices 


and  joints  have  been  Btzengthened  in  the  bmi 
manner.  Any  boat  built  aooording  to  tUi 
plan  ought  to  stand  anjthin^ ;  bnt  she  w«i^ 
probably  more  than  a  ton  herself,  and  wka 
sailing,  what  with  the  preaaore  of  the  viad 
and  the  weight  of  ten  or  twelve  pertoos— 
which  is  our  usual  number — her  weight  viD 
be  greatly  increased.  We  have  found  tint, 
as  a  rule,  seven  inohes  of  ioe  are  sni&dent 
The  rudder  must  be  entirely  of  iron,  edgei 
with  steel,  and  fluted.  The  fore  skates  shcmld 
also  be  of  iron,  if  chargini^  has  to  be  renrtBd 
to.  I  have  a  very  fine  pair  of  wrought-irca 
ones,  fluted  and  ed^ed  with  steeL  Tke 
greatest  difficulty  was  that  the  main  baa 
split  from  the  strain  of  the  mast  wha 
charging  ;  but  the  plan  of  stepping  the  mast 
upon  an  ash  bridge  is  a  perfect  success  Hu 
is  well  shown  in  Fig.  194.  Of  course  she  coald 
be  constructed  much  ligbter,  if  not  reqniisd 
for  very  rough  ioe. 

"  She  is  cutter  rig,  and  the  following  an 
the  length  of  her  sxMkrs  :  Heig^ht  of  mast  to 
gaff,  16ft  6in. ;  length  of  boom,  20ft. ;  lei^ 
of  gaif,  13ft.  6in. ;  lengrth  of  jibboom,  16ft. 
The  boom  swings  3ft.  above  the  deck,  to  gm 
room  to  move  ;  but  perhaps  it  <x>uld  be 
lowered.  (See  Plate  XIjVIII.)  She  is  quits 
open  all  round,  not  planked  round  ^ 
stem,  as  the  American  ones  are.  Wt 
generally  sail  with  ten  to  twelve  peraoni, 
with  all  but  one  or  two  on  the  windward 
*  side,  so  as  to  keep  the  boat  as  level  as 
possible. 

"  With  regard  to  the  speed  on  good  smooth 
ice,  with  only  six  or  seren  persons  for  haDast, 
the  Bussian  ioe  boat  is  not  far  behind  tiie 
American,  and  on  rou^h  ioe  would  take  a  k4 
of  beating,  for  they  have  run  across  sevanl 
lines  of  broken  ioe,  a  distanoe  of  twenty-si^t 
to  thirty  miles,  in  forty  niinutes.'* 
Invnened, — Under  water.  The  opposite  of 
emersed,  which  means  taken  out  of  water. 
The  "  wedge  of  immersion"  is  the  part  of  a 
vessel  put  into  the  water  when  she  heels  over. 
The  wedge  of  emersion  is  the  part  taken  oat 
of  the  water.  Sometimes  termed  the  "in" 
and  "  out "  wedges. 

In, — The  prefix  to  a  ourt  order  to  take  in  a  sail, 
as  *'  In  spinnaker,*'  "  In  squaresail,"  or  "In 
boats,"  &o. 

In  cund  Out  Bolts, — Bolts  that  pass  through  tiw 
skin  and  frame  of    a  ressel    through    and 

through. 

In  Board. — ^Inside  a  vessel's  bulwarks,  being  the 
opposite  to  outboard. 

In  Bow. — In  rowing,  the  order  to  the  bow  wi^«  to 
throw  up  his  oar  and  be  ready  with  the  boat 
hook,  to  help  bring  the  boat  alongside. 

Inclination, — Heeling  from  an  upright  positioo. 
Synonymous  with  careening  and  listing. 

Inner  Jib. — The  jib  next  the  forestay  sail  in 
schooners  where  two  jibs  are  carried. 

Inner  Post. — A  piece  of  timber  sometimes  worked 
inside  the  stempost. 

In  Haul. — ^A  rope  used  to  haul  sails  on  board,  as 
the  inhaul  of  a  jib  or  spixmakar. 


Ice  Boat  of  tbe  Sea  of  Azof. 
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In  Irons. — ^A  yessol  is  said  to  be  in  irons  when  she 
is  brought  head  to  wind,  and,  having  lost  her 
way,  will  not  fall  off  on  one  taok  or  the  other. 

Initial  Stability. — The  rosistanoe  a  yessel  at  the 
Arst  moment  offers  to  being  heeled  from  the 
npright  position,  as  distinct  from  the  resist- 
ance she  may  offer  to  being  further  heeled 
when  inclined  to  considerable  angles.  Thus 
beamy  boats  are  said  to  have  great  initial 
stability,  because  they  resist  powerfully,  being 
heeled  to  small  angles;  narrow  yessels,  on 
the  other  hand,  are  readily  heeled  at  first, 
but  may  offer  greater  resistance,  a«  they 
are  fartiier  heeled,  whereas  a  beamy  boat's 
resistance  may  rapidly  decrease  as  she  gets 
oyer  to  large  angles  of  say  30*^. 

Inlet. — ^A  creek.  A  pipe  to  admit  water  to  the  hold. 

Inshore. — Close  to  the  shore. 

In  the  Wind. — ^When  sailing  dose  hauled,  if  a 
yessel  comes  to  nearly  head  to  wind  she  is 
said  to  be  "  all  in  the  wind." 

In  wale. — ^The  clamp  or  strake  of  timber  inside  the 
top  strake  of  a  small  boat,  generally  termed 
the  gunwale. 

Irish  Pennants. — Loose  ends  of  ropes,  Ao,,  hang- 
ing about  a  yessel's  rigging  or  sails. 

Iron  Moulds. — Diluted  oxaUo  acid  will  remoTe 
iron  moulds  from  sails ;  but  the  instant  the 
iron  mould  is  removed  the  part  should  be 
well  rinsed  or  soaked  in  fresh  water,  or  it  will 
be  rendered  rotten. 


J. 


Jodb.— The  Union  Jack.  The  typical  British  flag 
that  haf  **  braved  a  thousand  years,  the  battle 
and  the  breese."  It  originally  only  had  the 
red  St.  George's  cross  on  a  white  fidd.  Upon 
the  aooession  of  the  Sootch  King  James  to 
the  Ebiglish  throne,  St.  Andrew's  oroas  on  a 
blue  ground  was  added,  and  the  flag  was 
thereupon  termed  the  *'  Union  Jack "  and 
National  Flag,  "  For  the  Protestant  religion 
and  liberty."  The  red  cross  of  St.  Patrick 
was  added  (over  the  white  St.  Andrew's  cross) 
upon  the  union  with  Ireland  1801.  (See  St. 
Qeorge's  Jack.) 

Jack  in  the  Basket. — ^A  boom  oi  pole  with  a  cage 
on  the  top  used  to  mark  a  shoal  or  bank. 

Jack  Screw. — ^A  powerful  screw  used  for  moving 
heavy  weights. 

Jack  Stay. — A  rod  of  iron,  or  rope,  usually  wire 
rope,  for  sails  or  yards  to  travel  on.  Also  the 
wire  rope  stay  on  the  boom  of  laced  sails, 
round  which  the  lacing  is  passed. 

Jack  Yard.  —  The  small  yard  on  the  foot  of 
balloon  topsails  to  extend  them  beyond  the 
gaff.     Termed  also  jenny  yards  and  foot  yards. 


Ja/m. — In  belaying  or  making  fast  a  rope  to  dose 
up  or  jam  tiie  turns  together.  To  clinch  the 
hitch  of  a  rope  by  passing  the  end  through  a 
bight. 

Jaws  of  a  Qaff. — ^The  horns  at  the  end  of  the 
gaff  which  half  enoirole  the  mast.    A  rope 


called  a  **  jaw  rope,"  or  jaw  parrel,  is  fitted  to 
the  ends  of  the  horns,  and,  passing  round  the 
mast,  keep8  the  gaff  in  its  place.  Wood 
beads  are  rove  on  the  rope  to  make  it  slide 
easily  on  the  mast. 

Jenny  Fard.— (See  "  Jack  Yard.") 

Jesty*s  Com^sition. — ^This  is  a  composition  in 
great  request  for  coating  the  bottoms  of 
iron  and  wooden  ships.  Before  applying  it 
give  the  vessels  one  or  two  ooats  <^  ooal  tar 
thinned  with  turpentine ;  when  this  has  dried 
on  apply  a  couple  of  ooats  of  the  composition ; 
a  priming  of  red  lead  is  sometimes  used  in- 
stead of  coal  tar.  The  composition  should  be 
kept  well  stirred  in  the  pot  whilst  it  is  being 
appUed,  as  some  of  its  ingredients  are  very 
heavy.  The  Jesty  manufactory  is  at  Gbsport, 
Hants.     (See  "  Composition.") 

Jetson.  —  (Soods  thrown  overboard  in  heavy 
weather  to  lighten  the  ship.  (See  *<  Flot- 
sam.") 

Jtb. — The  outer  triangular  sail  set  on  the  bow- 
sprit. A  cutter  usually  carries  six  jibs — 
balloon  jib.  No.  1,  2,  3, 4,  and  5  jib,  the  Utter 
being  the  storm  or  spitfire  jib. 

Jihb  or  /t6«.— (See  "  Gybe.") 

Jtb'hoom.  —  The  spar  beyond  the  bowsprit  in 
schooners  upon  which  the  outer  jib  is  set. 

Jib  Foresail.  —  In  schooners  the  stay-foresail. 
(See  "  Fore-staysail.") 

Jib  Stay. — In  schooners  the  stay  to  which  jibs 
are  hanked. 

Jib  Topsail. — A  triangular  sail  made  of  duok 
set  upon  the  topmast  stay. 

Jib  Traveller  — ^The  iron  hook-hoop  on  the  bow- 
sprit to  which  the  jib  tack  cringle  is  hooked. 

Jigger  Mast, — ^The  misen  mast  of  yawl  or  dandy. 

Joggles. — Notches  cut  in  timber. 

Join  Ship. — To  oome  on  board  a  vessel,  or  to 
enter  as  a  seaman  on  board. 

JoU/y  Boat. — A  boat  larger  than  a  dinghy,  and 

not  so  large  as  a  cutter. 
Jumpers. — ^A  short  frock  made  of  duok  worn  by 

sailors.    The  triatic  stays  of  schooners  when 

they  are  double. 
Junk. — Old  rope.    Also  old  salt  beef  as  tough 

and  hard  as  old  rope.    Also  a  Chinese  ship. 

Jwry, — A  makeshift  or  temporary  oontrivanoe,  as 
jury  mast,  jury  rudder,  jury  bowsprit,  ^., 
which  may  be  fitted  when  either  has  been 
lost  or  carried  awaj. 


K. 

Kcmein. — ^A  south-westerly  wind  which  is  said 
to  blow  on  the  Nile  for  fifty  days  during 
March  and  April.     The  simoom. 

Kedge,—The  smallest  anchor  a  yacht  oarries, 
used  for  anchoring  temporarily  by  a  hawser 
or  warp.  To  hedge  is  to  anchor  by  the  hedge, 
or  to  carry  the  hedge  anchor  out  in  a  boat 
and  warp  ahead  by  it. 

JTi^.— A  smidl  oaak,  or  breaker. 
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Keel. — The  fore-and-aft  timber  in  a  Tessel  to  which 
the  frames  and  garboard  strake  are  fastened. 

Keel. — An  awkward-looking  north-ooontry  boat 
with  one  lag^ail  forward. 

Keel  Haul. — A  mode  of  punishment  formerly  in 
nse  in  the  Boyal  Navy.  A  rope,  passed 
underneath  the  bottom  of  the  ship,  was  made 
fast  to  eaoh  yard-arm.  A  man  with  a  weight 
fast  to  his  feet  was  made  fast  to  one  part  of 
the  rope  and  hauled  fr«)m  one  yard-arm  to 
the  other,  passing  underneath  the  bottom  of 
ship.  Keel  hauling  now,  in  punning  lan- 
guage, means  "  undergoing  a  great  hardship" 
of  some  kind. 

KeeUon  or  Kelson. — ^An  inside  keel  fitted  over  the 
throats  of  the  floors. 

Keep  her  Full. — ^When  close  hauled,  an  admoni- 
tion not  to  keep  too  close  to  the  wind. 

Keep  her  Off. — ^An  order  to  sail  more  off  the  wind  ; 
to  put  the  helm  up.  To  keep  off  is  to  keep 
away  from  the  wind. 

Keep  your  Luff. — An  admonition  to  keep  dose 
to  the  wind.  In  match  sailing,  an  order 
given  when  a  vesBel  is  being  overtaken  by 
one  coming  up  from  astern  not  to  give  way 
and  allow  the  vessel  to  pass  to  windward. 
It  is  an  old  maxim  in  close-hauled  sailing, 
"keep  your  luff  and  never  look  astern," 
meaning  that  if  you  sail  as  dose  to  the  wind 
as  poss^le  the  overtaking  vessel  must  take 
her  passage  to  leeward  or  risk  a  collision  by 
trying  to  force  a  passage  to  windward. 

Kentledge. — Pig  iron  used  as  ballast. 

Ketch. — ^A  two-masted  vessel,  something  like  a 
yawl,  but  with  the  misen  stepped  ahead  of 
the  stem  post,  and  not  abaft  it  as  a  yawl  has 
it.  Ketches  were  formerly  common  in  the 
Boyal  Navy  for  yachts  and  bomb  boats.  A 
rig  now  seldom  used  except  by  coasters;  it 
has  all  the  disadvantages  of  the  schooner  or 
yawl  rig,  and  none  of  tiie  advantages. 

Kevel  or  Ccwel. — Large  pieces  of  timber  used  for 
belaying  ropes  to  such  as  the  horixontal  piece 
which  is  bolted  to  the  stanchions  aft  to  belay 
the  main  sheet  to. 

Key  Model. — ^A  model  made  by  horizontal  layers 
or  vertical  blocks,  showing  either  the  water 
lines  or  vertical  sections  of  a  vessel. 

Kit, — ^A  sailor's  belongings  in  the  way  of  dothes, 
Ac.,  which  he  carries  in  his  bag  or  keeps  in 
his  locker. 

Kittiwake. — ^A  kind  of  seagull. 

Kneee. — Pieces  of  timber  or  iron  shaped  thus  Li 
used  to  stren^r^en  particular  parts  of  a  ship. 
A  hanging  knee  is  the  one  fitted  under  the 
beams  (see  n  in  Fig.  25,  page  105) ;  a  lodging 
knee  is  a  knee  fitted  horizontally  to  the  beams 
and  shdf ,  or  to  the  mast  partners  or  deck 
beams.  FloorkneesareV-Bhaped,  like  breast- 
hooks.    (See  n.  Fig.  20,  page  100.) 

Knight  Heade. — Strong  pieces  of  timber  fitted 
inside  and  dose  to  the  stem  to  bear  the  strain 
of  the  bowsprit.  Called  also  ''bollard  tim- 
bers." The  name  is  said  to  be  derived  from 
the  windlass  bitts,  the  heads  of  which  formerly 
were  carved  to  represent  the  heads  of  knights. 


Knot. — A  geographical  mile,  or  sixtieth  part  of 
a  degree,  termed  also  a  sea  mile  or  nautical 
mile.  The  Admiralty  knot  or  mile  is  6080ft., 
a  statute  mile  is  5280ft.  A  sea  mile  ^  1'1515 
statute  mile ;  a  statute  mile  ='86842  aea  mile. 

Knots  pik  Hour  convibtxd  into  Fxbt  pee  Sbcovd. 
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Knots  and  Splices. — A  Short  SpUoe  :  Unlaj  the 
strands  to  an  equal  distance  from  eaoh  end  of 
the  rope.  Intertwine  the  enda  as  ahown  in 
Fig.   198,  and  draw  all  dote  np  together. 


Fio.  198. 


Take  one  end  of  the  rope  in  the  left  hand 
dose  up  to  the  unlaid  strands,  and  with  it 
the  unlaid  strands  of  the  other  end  of  the 
rope;  grasp  these  firmly,  or,  if  more  con- 
venient, stop  them  with  a  piece  of  yam. 
Take  one  of  the  strands  (which  are  free), 
pass  it  over  the  strand  (belonging  to  the 
other  end  of  the  rope)  next  to  it,  under  the 
next  strand  and  out,  and  haul  taut.  Pass 
each  of  the  three  stnmds  in  the  same  way, 
and  then  the  three  other  strands,  and  the 
splice  wiU^be  made  as  shown  in  Fig.  199.   TbB 


FiG.  198. 


FlO.  300. 


Pie.  201. 


operation  can  be  repeated,  or  the  ends  can  be 
seized  with  spun  yam  round  the  rope.  If 
the  ends  are  stuck  again,  it  is  usual  to  taper 
each  strand  so  as  to  make  a  neater  job  of  it. 
An  Eye  Splice :  Unlay  the  strands  of  the 
rope  and  bring  a  part  of  the  rope  between 
the  strands  so  as  to  form  an  eye  (see  Fig.  200). 
Put  one  end  through  the  unlaid  strand  of  the 
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lOpe  Deit  to  it ;  tfas  aaooeading  eod  p&sMi  in 
an  oppoiita  dirmtioa  otst  tho  Btrsnd  Hid 
thTOQgh  niider  the  next  itrand.  The  remKio- 
ing  end  goet  under  r^e  itruid  on  the  other 
aide.  Taper  the  ands  and  work  them  throngh 
the  itruida  again,  and  aarre. 

Singlefra11Enot(Fig.  201):  UnUytheend 
of  arope,  hold  it  in  thelelthaod,  takaa  strand 
A,  and  form  into  a  bight,  holding  it  tight 
to  tbe  lafb  hand  to  the  itanding  part  of  the 
Tope.  Pau  B  Touod  A,  C  round  B,  and  np 
throngh  the  bight  of  A;  hanl  tant.  To 
arown,  laj  one  end  over  the  top  of  the  knot, 
lay  the  escond  orer  that,  the  third  over  the 
Moond,  and  then  luidet  the  bight  of  the  firat. 

ShMtBend,  or  CommonBeDd  (aee  E^g.  202}  I 
naefnl  for  bending  tiro  mpea   togethar,  or 


bmding  a  Fop«  to  a  oiingla  (te«  also  Fig.  41> 
I»g8  151). 

Brad  tor  HawaoT  (Fig.  203). 


Bowline  Knot  (Pig.  205):  Takaaoonrenient 


bight  A,  then  ronnd  the  standing  part  E,  and 
doirn  throDgh  the  bight  A,  and  haul  lant. 

Bnnning  Bowline  Knot  (Fig.  206):  After  the 
bight  A  ia  made,  take  the  bight  B  roond  E 
(which  ii  the  atanding  part),  then  up  thiongti 


A,  lonnd  the  atanding  part,  and  down  thtongh 
Aa* before (aaealao"CloTe Hitch,"  "Fisher- 
maa'a  Bend,"  "TLubw  Hitoh,"  and  "Blaok- 
wallHiloh"). 


jtabour. — A  ahip  ia  aaid  to  labour  whan  the 
pitohM  aod  rolls  heavily,  oatuing  her  tram* 

Laet.-^To  pass  a  rope  in  and  ont. 

Laid.^The  maka  of  a  rope,  as  cable  laid,  hawser 

laid,  single  laid,  laid  with  the  inn,  to. 
Land. — To  go  from  a  vessel  to  the  shore  ;  alao 

to  plaoe  anything.     The  outer  adge  of  the 

plank  of  a  clinoher-built  boat. 
Land  FaU. — The  point  or  part  ot  a  coast  a  raasel 

first  sights  after  being  at  sea.    To  make  a 

good  land-tall  ia  to  sight  the  land  at  the 

point  oalonlated. 
Land  tubher. — A  person  onaoqaainted  with  tha 

duties  of  a  seaman,  and  one  never  likely  to 

learn  them. 
Londtmon. — Men  who  bare  jost  joined  a  ship  to 

Lant. — A  lana  of  wind  ia  a  ennent  ot  air  that 
travels  in  a  narrow  apaoe  and  does  not  spread- 
On  board  ship  tha  order  to  "Hake  a  lane 
there,"  when  a  lot  of  men  are  atanding 
together,  i«  for  them  to  stand  on  ona  aids  no 
that  othera  can  paaa.  Steamship  lane  is  a 
track  nsaally  taken  by  steamships  in  orosaing 

Lanyard*  or  lianiard*.  —  Bopea  rove  throngli 
dead  eyes,  Ac.,  by  wbieb  shronda  and  atan 

Larboard. — The  left  aide.  In  oonaaqnenoe  of 
treqnent  blnnders  oocnring  tbroi^h  "  lar- 
boud"  being  miemidsTstood  for  "ataiboaid" 
or  in'ea  versd,  "  port,"  as  a  distinotive  sound, 
was  introdnoed  instead  of  larboard. 

Lariolint. — Tbe  men  oompoaing  the  port  watah. 
(3ee"9bubolinB.") 

Largs.— With  the  wind  abeam  or  abaft  the  beam. 
"She  ia  Baling  along  Urg«"  maana  ttutt  tha 
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ship  has  tbe  windabeKin  or  between  the  beam 
uid  the  quarter. 

Lath, — To  lace,  to  bind  together  with  &  lope. 

Lathing. — A  Ikoiiig  or  rope  to  bind  two  Bpara  to- 
gether, fto. 

Laiten  Sail. — A  liLrge  triangular  Mil,  with  the 
Inir  bent  to  a  jard.     It  really  hae  DO  head. 

Lateral  Refielance.  —  Ths  TeuBtanM  a  veBHel 
olferi  to  being  ptessod  broadiide  on  throagh 
tbe  water.  This  reeiataace  is  ummed  to  be 
governed  b;  the  area  of  the  pluie  bonnded 
b;  the  Btem,  koel,  and  mdder. 

Lannch. — Tbe  largest  boat  carried  by  a  ship. 
To  laDnch  is  to  more  an  object,  as  "lannoh 
a  spar  forward,"  to  lanocb  a  ship. 

Launching  a  Boat  Aeratt  a  Flat  Short. — In 
making  a  trnck  to  laDnoh  or  beach  a  boat  on 
a  sand;  or  loose  gTavell;  shore,  the  traok 
shoald  ran  on  rollers  in  praterenoe  to  wheels, 
as  tbe  latter  will  sink  into  the  sand  or  gravel, 
and  render  tbe  transit  very  labODisoma. 

Lay.—'Utodi  by  tailors  instead  of  the  nenter  verb 
"to  lie:"  as  "lay  to"  for  Us  to,  "lay  her 
oonrio"  for  lie  her  oonrae,  "laynp"  for  lie 
np,*o.,or"ahoU^B8.W."forliesS.W.  This 
Qse  of  the  actiTe  Teib  ia  sometimeB  justified 
by  an  appeal  to  the  well-known  nsTol  long — 


Bnt,  whether  right  or  wrong,  a  sailor  will  never 
be  brought  to  aay,  "there  she  lies"  for 
"  there  ^e  lays,  or  "  ihe'e  going  to  lie  op  " 
tor  "  she's  going  to  la;  np." 

Lay  alonjr  th4  Land. — -When  a  Teasel  oan  jnst 
keep  along  a  weather  shore  olose-hanled. 

Lay  har  Count, — A  Teasel  ia  said  to  Ikj  her 
oonrsa  whan  tailing  olose-hanled,  it  hei  head 
points  nothing  to  leeward  of  it. 

Lay  tn  Oar: — As  order  giTsn  to  a  boat's  craw  to 
toss  their  oars  aboard ;  generally  oortly  epokan 
"  Oars,"  To  "  lie  on  yonr  oars  "  is  an  order 
far  the  men  to  oeaaa  rowiiig,  bnt  not  to  toss 
their  oan  np ;  to  rest  on  tiisir  oara. 

Lav  of  o  Bcpe. — Tha  way  the  strands  of  a  rope 

Lay  Off. — To  traoater  the  deaign  of  a  ressal  to 
the  monld  loft  foil  siie.  This  is  nerer  written 
or  spoken  "  lie  oft." 

Lay  Out.— To  moTe,  a*  to  lay  ont  on  a  yard-arm. 

Loytn;  Up, — DiBmantling  a  yacht  after  a  omite 
has  bean  brought  to  a  terminatioB.  It  is 
always  mneh  the  beet  plan  to  haTe  a  mnd 
dock  dng  for  the  yaoht  to  lie  io,  as  then  the 
bottom   wUl  not  fonl,  and  if  the  vessel  be 

^  coppered,  she  will  hanl  out  qoite  clean ;  on 
the  other  hand,  if  she  lies  afloat,  weeds  and 
bamaoles  will  aconaialate  on  the  bottom.  It 
ia  much  tbe  practiDe  now  to  haul  Teaaels  np 
high  and  dry  during  the  winter  months  ;  this 
is  an  excellent  plan,  and  greatly  aasists  in 
preaoTTing  the  hoU.  The  ballast  ia  remoTad, 
and  the  inside  of  the  hull  below  the  platform 
ooated  witii  red  lead,  black  Tarnish,  or  a 
mixtuie  of  two-thirds  Btookbolm  imz  to  one- 
third  of  o(m1  tat;  black  Tuniah  or  rsd  lead 


is,  howerer,  to  be  preferred.  Tbe  mast 
ahonld  be  taken  ont  before  the  Teaod  is 
baaled  op,  and  with  the  other  epars  bonaed. 
In  case  the  mast  be  not  remoTed,  all  tlie 
rigging  ahonld  be  lifted  orer  the  maat,  and 
the  yoke  taken  oS  as  well,  ao  tha.t  no  ao- 
camnlation  of  damp  may  rot  the  niKSthead. 
(See  "  Limber  Boards.") 

Loiy  Guy. — The  gny  need  to  prevent  the  main 
boom  falling  aboard  when  a  Teaeol  is  rolling. 

La»y  Tadt. — A  ranning  bight  put  on  the  teek 
oringlaof  a  sail,  and  ronnd  a  stay  to  keep  the 
•ail  from  blowing  away  whilst  it  is  hoiatad. 

Lead. — A  long  weight  or  "  sinbeT,"  of  Tib.. 
141b.,  or  2811}.    The  line  is  "  muked  "  thus  : 

Fathoms. 

a  apiaoaot  Ieatlwrintwortrii& 

8  „         Iwthw  three  afaipa. 


.awrwiflia 
litaculoo. 


There  are  nsnally  5  fathoms  beyond  this  un- 
marked. In  heaving  the  lead,  if  tfae  vesid 
has  headway,  the  lead  most  be  oast  ahead,  so 
that  when  it  tonches  the  bottom  tbe  vessel  is 
directly  over  it.  If  the  flrsfc  white  mark  is 
JDst  awash  whan  the  lead  is  on  the  bottom, 
Uie  leadsman  sings  oat,  "  By  the  mark  five." 
It  it  is  less  than  Bve,  aay  4j,  he  sings  out 
"  Qnarter  less  five,"  And  not  ij.  H  4  or  i 
more  than  five,  he  ainga  out  "and  a  qaarttr 
five,"  Ao.  There  are  no  marki  for  1,  i,  S, 
B,  9,  11,  12,  14,  IS,  IS,  and  19  fathoms,  and 
these  nnmbers  are  called  "  deeps  i"  in  eonnd- 
ing,  the  leadsman  has  to  estimate  the  depth, 
as,  for  instance,  between  5  and  T  marks,  and 
will  sing  out,  "By  the  deep  S."  The  deep- 
sea  lead,  proDOnnoed  "dipiey  lead,"  weighs 
from  281b.  to  3Slb,,  and  h*a  a  mooh  longer 
line.  Up  to  20  fathoms  it  ia  marked  liia 
same  as  the  hand  lead — at  30  fathoms  3 
knots,  at  40  fathoms  4  knots,  and  so  on ; 
the  intermediate  "  fives  "  being  marked  bye 
pieoe  of  leather  or  a  small  strand  with  a  knot 
in  it;  100  fathoms  is  marked  by  a  piece  of 
bnnting,  and  then  oommenoe  the  knots  again 
— 1  knot  10  fathoms,  and  so  on.  In  aonnding 
with  the  deep-sea  lead  the  vesael  is  nsoally 

Lead  Ballail. — Brieks  of  lead  oast  from  moulds 
to  fit  inside  the  frames  of  a  vessel  without 
resting  on  the  plank.  Sometimae  lead  haa 
been  run  int«  a  Teasel  hot.  When  this  has 
been  dons,  the  frame  and  plank  haTe  been 
first  smeared  with  wet  clay  in  order  that  tha 
wood  might  not  be  injored.  The  objection  to 
running  lead  into  a  vcaael  is  the  extreme 
diffionlty  of  getting  it  oat  agun.  The  vessel 
shonld  be  well  canlked  before  the  lead  is 
run  in.  In  casting  a  lead  or  iron  keel,  ^in. 
per  foot  is  allowed  each  wa;  for  shrinklDg. 

Lm. — The  opposite  side  to  that  from  whioh  the 
wind  blowB. 

Laa  Board. — A  very  old-ttshioaed  oontriTance  to 
check  Iww^.      The  board   ia   nanallj  lia- 
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pesiform,  and  hung  from  the  g^mwale  on 
either  side.  The  board  in  length  should  be 
abont  one-fifth  the  length  of  the  boat,  and  at 
its  broadest  part  two-thirds  its  own  length  in 
breadth,  and  its  narrowest  oni^-third  its  own 
length.  If  the  board  is  fixed  to  an  open 
boat,  the  gunwale  should  be  strengthened  at 
the  point  of  attachment  by  a  piece  of  timber 
worked  inside  at  the  back  of  the  boat's 
timbers.  For  a  boat  17ft.  long  this 
strengthening  piece  should  be  at  least  5ft. 
in  length  by  6in.  in  depth,  and  be  of  l^in. 
thickness.  The  board  will  be  pivoted  at  its 
narrow  end  by  an  inch  bolt ;  the  neck  of  the 
bolt  which  passes  through  the  board  should 
be  square,  and  a  square  iron  plate  should  be 
fitted  each  side  of  the  board,  through  which 
plates  the  bolt  will  pass.  The  round  part  of 
the  bolt  will  pass  through  the  gunwale  and 
strengthening  piece ;  tiie  bolt  will  be  tightened 
up  by  a  thumb  nut,  and,  to  prevent  the  latter 
working  into  the  strengthening  piece,  it  will 
be  best  to  have  an  iron  plate  inside  over  the 
hole  in  the  gunwale.  The  board  should  be 
made  of  inch  stuff,  with  two  through  bolts 
of  fin.  galvanised  iron  rod. 

A  veiy  good  plan  for  a  lee  board  was 
recommended  in  the  Field  a  short  time  ago. 
It  consists  of  a  board  about  16in.  by  2ft., 
suspended  over  the  side  of  the  boat  (the  top 
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of  the  board  being  level  with  the  keel)  by  two 
irons,  which  reach  up  the  side  over  the  gun- 
wale, and  are  turned  up  along  the  midship 
thwart,  to  which  they  are  fastened  by  means 
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of  two  thumb  screws  ;  at  the  lower  end  two 
screw  bolts  connect  the  irons  with  the  board ; 
if  necessary,  one  might  be  fitted  on  each  side 
of  the  boat. 

The  advantages  over  the  ordinary  lee- 
board  are  that  it  is  not  unsightly,  is  always 
held  parallel  to  the  keel  without  straining  the 
side,  and  two  turns  of  the  thumb  screws  will 
disconnect  it  in  a  moment  from  the  boat. 
By  unscrewing  the  irons,  they,  with  the 
board,  take  up  no  room  in  the  bottom  of  the 
boat.  If  these  irons  be  fixed  to  different 
thwarts,  a  long  board  might  be  fitted  in 
the  same  way  ;  but  most  men  would 
prefer  a  deep  to  a  long  one  for  going  to 
windward. 


Lee,  By  the. — ^In  running  nearly  before  the  wind, 
when  a  vessel  runs  off  her  helm  so  much  as 
to  bring  the  wind  on  the  quarter  over  which 
the  boom  is  ;  a  very  dangerous  proceeding,  as 
if  there  be  no  boom  guy  a  sudden  gybe,  or  a 
gybe  "all  standing,"  may  be  the  result. 
For  safety,  the  helm  should  be  put  down  the 
instant  a  vessel  begins  to  run  off.  In  match 
sailing,  in  running  for  a  mark,  yacht*  are 
often  brought  by  the  lee  through  a  shift 
of  wind,  and  frequently  they  are  kept  so,  if  a 
spinnaker  or  squaresail  be  set,  and  if  near  the 
mark,  to  save  a  gybe,  every  precaution  being 
of  oourse  taken  to  prevent  the  main  boom 
ooming  over,  by  hauling  on  the  guy  or  pressing 
against  the  boom ;  this  risk,  however,  should 
only  be  run  in  very  light  winds. 

Lee-going  Tids. — ^The  tide  that  is  running  to  lee- 
ward in  the  direction  of  the  wind.  The 
opposite  to  weather-going  tide,  which  see. 

Lee  Helm. — ^The  helm  put  to  leeward  to  keep  a 
vessel  to  or  by  the  wind.  Synonymous  with 
slack  helm.  If  the  centre  of  effort  of 
the  sails  is  much  forward  of  the  centre  of 
lateral  resistance,  the  vessel  will  have  a  ten- 
dency to  fall  off,  and  will  require  the  helm  to 
be  put  to  leeward  to  keep  her  close  to  wind. 
The  tendency  can  be  checked  by  reducing  the 
head  sail,  or  by  hardening  in  the  sheets  of  the 
after  sail  and  easing  the  sheets  of  the  head 
sail.  A  vessel  that  requires  lee  helm  will  be 
an  awkward  one,  and  in  a  heavy  sea  a  dan- 
gerous one  to  work  to  windward.  The  con- 
trary to  "  weather  helm,"  which  see. 

Lee  Scuppert. — ^Inside  the  lee  bulwarks  by  the 
scupper  holes.  To  be  always  in  the  lee 
scuppers  is  to  be  always  in  disgraoe. 

Lend  a  Hand  Here. — ^An  order  to  a  person  to 


Lei  go  and  Haul. — In  tacking  a  square  rigged 
vessel  the  order  given  to  let  go  the  lee  braces 
and  haul  in  on  the  others. 

Let  Her  Feel  the  Weight  of  It.— An  order  to 
keep  a  vessel  more  off  the  wind,  and  not 
allow  her  sails  to  shake. 

Life  Belte. — Appliances  for  support  in  the  water. 
The  cork  life  belts  of  the  National  Lifeboat 
Institution  (6i.  each),  John-street,  Adelphi, 
are  the  most  highly  recommended. 

LighU. — ^The  lights  which  all  vessels  must  exhibit 
between  sundown  and  sunrise.  (See  "  Side 
Light.") 

Limber  Boards. — Plank  covering  the  floors  of  a 
vessel  near  the  keelson.  These  should  be 
removed  when  a  yacht  is  laid  up,  so  that  the 
hold  may  be  thoroughly  cleansed  of  all  bilge 
water  accumulations.  In  jaohts  built  with  iron 
knee  floors  as  shown  on  page  78  and  79,  it  is 
a  oommon  practice  to  flll  up  all  cavities  along 
the  keel  or  hogging  piece,  fore  dead-wood  and 
apron,  and  dead-wood  aft,  with  cement,  first 
carefully  coating  the  wood  with  Stockholm 
tar. 

Ltfii6er  Clearer.— A  small  chain  which  is  kept 
rove  through  the  limber  holes  in  the  floon  ai 
the  side  of  the  keelson,  to  allo^  Si>».^8Mo^ 
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water  to  flow  freely  to  the  pomps ;  ocoadlonallj 
the  chain  is  worked  backwards  and  forwards 
to  clear  the  holes.  This  contrivance  is  seldom 
met  with  in  yachts. 

Line. — A  general  name  for  a  rope,  or  cordage. 

Liner. — A  line-of-battle  ship.  An  old  name  for 
ships  of  the  first  and  second  rate,  as  three 
deckers  and  two  deckers.  We  belieye  the 
term  is  not  applied  to  fighting  ships  of  the 
present  day. 

Lines. — ^A  general  term  applied  to  the  drawing  or 
design  of  a  vessel  as  depicted  by  fore-and-aft 
lines.  A  vessel  is  said  to  have  '*fine  lines" 
when  she  is  very  sharp  fore-and-aft. 

List, — ^A  vessel  is  said  to  list  when  from  some 
oanse — shifting  of  ballast  or  cargo  or  weights 
— she  heels  over. 

Listing. — ^A  narrow  strip  of  plank,  osnally  4in. 
in  width,  oat  out  of  the  plank  in  ship  through- 
oat  her  whole  length,  in  order  that  the  con- 
dition of  her  frames  or  timbers  may  be 
examined. 

LxMard. — A  piece  of  rope  with  a  thimble  eye 
spliced  in  one  end,  used  in  setting  squaresails ; 
sometimes  the  lizard  is  of  two  or  more  parts 
with  a  thimble  in  each,  the  whole  being 
spliced  into  one  tail. 

Lloyd*s  Register. — ^The  committee  appointed  in 
1824  by  "  Lloyd's  Society  of  Underwriters  for 
the  insurance  of  ships,"  to  classify  and  regu- 
late the  building  of,  and  keep  a  registry  of  all 
ships.     (See  '*  Underwriter.") 

Lloyd's  Yacht  Register. — A  register  of  yachts 
founded  by  Lloyd's,  1878,  in  which  the  build, 
age,  condition,  Ac,  of  each  yacht  is  set  forth. 
The  published  register  also  contains  rules 
and  tables  of  scantling  for  the  building  of 
yachts.  The  offices  are  White  Lion  Court, 
Comhill. 

Load-water-line. — The  line  of  fiotation  when  a 
vessel  is  properly  laden  or  ballasted. 

Load-water  section, — ^The  horizontal  plane  at  the 
line  of  fiotation. 

Lob  Sided. — ^Larger  or  heavier  on  one  side  than 
on  the  other. 

Locker. — ^A  small  cabin,  or  cupboard,  or  cavity 
to  stow  articles  in. 

Log  Board  or  Log  Slate. — The  slate  on  which  the 
hourly  occurrences  in  navigating  a  ship — her 
speed,  canvas,  courses,  the  strength  of  wind, 
direction  of  wind,  and  general  condition  of 
weather — ^are  set  down. 

Log  Line  and  Ship. — ^An  ancient  contrivance  for 
testing  the  speed  of  a  ship  by  throwing  a  line 
overboard  with  a  piece  of  board  called  "  the 
ship,"  at  one  end,  and  then  by  noting  the 
time  (usually  done  by  a  sand  glass)  it  takes 
to  run  so  much  line  out.  Massey's  or 
Walker's  log  are  now  constantly  towed,  but 
the  log  line  and  ship  are  regularly  used  on 
board  large  steamers. 

Log  QfUcial-^aee  "  Official  Log." 

Long  Boat, — A  ship's  launch ;  usually  carvel 
buUt. 


Long  Leg  and  a  Short  One. — In  beating  to  wind- 
ward, when  a  vessel  can  sail  nearer  her 
intended  course  on  one  tack  than  another. 
Thus,  say  her  course  is  E.    and   the 
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S.  E.  by  E.  she  would  lie  E.  by  N.  one  tack, 
which  would  be  the  long  leg,  and  S.  by  E. 
on  the  other,  which  would  be  the  short  leg. 

Long  Shore. — ^A  contraction  of  along  shore. 

Long  Ta^Jcle  Blocks, — ^A  double  block  with  cos 
sheave  above  the  other,  as  a  fiddle  blodc, 
which  see. 

Look-outf  The. — ^The  men  stationed  on  the  bow, 
Ac,  to  watch  the  approach  of  other  shipe  or 
to  seek  the  land,  Ac. 

Lose  her  Way. — Said  of  a  vessel  when  she  loses 
motion  or  gradually  comes  to  a  stop. 

Lose  His  Nvm/iber  at  Mess, — (See  Number.) 

Lower. — To  cause  a  thing  to  desoend — as  to 
"lower  the  topsail,"  Ac.  An  order  given  to 
ease  up  halyards,  as  **  lower,"  "lower  away ! " 

Lower  Masts. — The  masts  that  are  next  the  deeL 

Luhher*8  Hole. — The  opening  in  a  masthead  cap, 

by  which  seamen  get  into  the  top  instead  of 

by  the  fnttock  shrouds. 

Lubber's  Point. — ^The  black  line  or  stroke  in  tiw 
front  part  of  a  compass  basin,  by  which  tbs 
direction  of  a  vessel's  head  is  told.  The 
lubber's  point  is  always  in  a  direct  line  with 
the  vessel's  keel,  or  stem  and  stempost. 

Litchy  Puff.— A  puff  that  "  frees  *'  a  vessel  in 
close  hauled  sailing. 

Luff. — To  come  nearer  the   wind«     To  *'  spring 

your  luff  "  is  to  luff  all  the  ship  is  capable  of, 

without  making  her  sails  shake. 
Luff  and  Touch  Her. — ^To  bring  the  Tessel  so  nssr 

the  wind  that  the  head  sails  begin  to  shsks  a 

Uttle. 

Luff  of  a  Sail. — The  weather  oloth  in  a  safl. 
(See  "  Weather  Qoth.") 

Luff  Tackle. — ^A  tackle  composed  of  a  single  and 
double  block,  the  standing  part  of  the  rope 
being  fast  to  the  single  block. 

Luff  upon  Luff. — One  luff  tackle  hitched  to  the 
fall  of  another  so  as  to  make  a  doable  pur- 
chase. 

Lugger. — A  vessel  rigged  with  log  sails  like  the 
fishing  boats  of  this  country  and  France. 

Lug-Sail. — A  sail  set  on  a  yard.  (See  *'  Dippiw 
Lug.") 

Lurch. — When  a  vessel  is  left  unsupported  at 
the  bow,  stem,  or  amidships,  so  that  she 
makes  a  sudden  dive  forward,  or  by  the  stem, 
or  a  heavy  weather  or  lee  roll. 

Lutings. — Stoppings  of  white  lead,  putty,  tar,  Ao. 

for  seams  and  joins  in  planks,  ^. 
Lying  To. — ^The  condition  of  a  ship  when  hove  to. 
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Maclcerel  Sky. — A  sky  streaked  with  fine  oloads, 
something  in  the  manner  of  the  8trii>ea  on  the 
back  of  a  mackerel. 

Mackerel  Tailed. — A  boat  with  a  very  sharp  or 
fine  after  body.  ''Cod's  head  and  mackerel's 
tail "  or  "  full  forward  and  fine  aft,"  once 
supposed  to  represent  the  solid  of  least  re- 
sigtance  ;  now  the  order  is  reversed. 

Made. — Boilt,  as  bailt  mast,  Ao.,  meaning  that 
the  mast  is  not  made  of  one  piece  of  timber, 
but  by  several  pieces  bonnd  together. 

Main. — The  open  ocean.  The  principal,  as  main 
mast,  main  boom,  main  stay,  main  sail,  Ac. 

Main  Breadth. — The  extreme  breadth  of  a  Tessel. 

Main  Course. — ^The  main  sail  of  a  square  rigged 
ship. 

Main  Keel. — The  keel  proper,  and  not  the  keelson 
or  false  keel. 

Mainsheet. — The  rope  or  tackle  which  holds  the 
aft  clew  of  the  mainsail.  A  good  arrangement 
of  mainsheet  for  a  small  boat  with  boom  to 
the  sail  is  to  make  fast  one  end  of  the  sheet 
to  one  end  of  the  after  thwart,  or  near  thereto 
(so  that  the  sheet  is  clear  of  the  helmsman) 
take  the  other  end  through  a  thimble  eye  in 
a  strop  round  the  boom  and  down  through 
another  thimble  eye  strop  at  the  other  end  of 
the  thwart ;  the  hauling  part  can  be  made  fast 
by  a  turn  and  bight  above  the  latter  thimble. 
This  arrangement  would  do  for  a  10ft.  or  12ft. 
boat,  but  in  one  of  larger  size  a  block  should 
be  stropped  to  the  boom  and  thwart  instead 
of  the  thimbles.     (See  "  Belay.") 

Mainsheet  Horse. — A  mainsheet  horse  is  fre- 
quently used  in  small  boats,  and  in  America 
in  large  yachts  as  well.  Less  mainsheet  is 
required  on  a  wind  when  the  lower  block 
travels  on  a  horse,  and  therefore  the  boom 
cannot  lift  so  much  and  assist  in  throwing 
the  sail  in  a  bag.  In  a  seaway,  however, 
there  is  some  advantage  in  having  more  drift 
between  the  blocks  than  would  be  very  likely 
given  if  a  horse  were  used.  For  small  boats 
to  obviate  the  shifting  of  the  mainsheet  from 
side  to  side  in  tacking  the  horse  is  of  advan. 
tage.  The  f  oresheet  can  also  be  made  to  travel 
on  a  horse  if  the  boat  be  decked  or  half 
decked. 

Maintopman — The  man  whose  duty  it  is  to  go  to 
the  mainmast  head  of  a  schooner  to  pass  the 
lacing  of  a  topsail,  keep  the  topsail  yard  clear, 
&o. 

Make  Fast. — To  securely  belay  a  rope  or  join  two 
ropes. 

Make  Ready  There. — An  order  sometimes  given 
to  prepare  to  tack  or  lower  a  sail,  as  ''  Make 
ready  for  going  about  there,"  the  ''there" 
referring  to  the  crew. 

Make  Sail. — To  set  sails.  To  add  to  saila  already 
set.    To  shake  out  reefs. 

Make  Stem  Way. — To  drive  astern  as  a  vessel 
sometimes  will  in  tacking  by  getting  in  irons 
or  through  the  head  sails  being  thrown 
abftok. 


Make  the  Lamd. — After  losing  sight  of  the  land 
to  approach  and  sight  it. 

Making  Water. — Leaking.  A  vessel  is  said  to 
make  no  water  if  she  is  so  tight  that  none 
ever  gets  through  her  seams,  Ac.,  into  the 
hold. 

Man. — To  apply  manual  x>ower  to  anything,  as 
"  Man  the  capstan,"  "  Man  the  boat,"  &o. 

Man  Overboard. — A  shout  of  alarm  made  on 
board  ship  when  a  man  gets  overboard  by 
accident.  In  such  oases  it  is  not  usual  to 
wait  for  orders,  but  everyone  joins  in  if  he 
sees  he  can  be  of  service  in  tlurowiog  a  life* 
buoy,  helping  to  launch  a  boat,  jumping  over, 
board,  &c. 

Mansard. — An  American  term  for  a  booby  hatch. 

Man  Ship. — An  old-fashioned  custom  in  the  Navy 
of  mustering  the  crew  along  the  bulwarks  to 
cheer  upon  parting  company  or  meeting 
another  ship.  Losing  yachts  generally  man 
the  bulwarks  and  cheer  a  victorious  yacht, 
a  custom  probably  derived  from  the  practice 
in  "  fighting  days"  of  one  war  ship  cheering 
another  that  was  an  enemy. 

Marine  Olue. — This  composition  is  now  usually 
employed  to  stop  the  seams  of  decks  after 
they  are  caulked.  The  old  fashioned  plan 
was  to  use  white  lead  putty  for  the  stopping 
and  indeed  it  is  at  this  present  time  occasion- 
ally used  ;  the  objection  to  it  is  that  it  dries  as 
hard  as  a  cement  and  cracks,  the  result  being 
that  water  gets  into  the  caulking,  rots  it,  and 
then  leaky  decks  are  the  consequence. 
Moreover,  hard  putty  is  very  difficult  to  get 
out  of  the  seams  without  damaging  the  edges 
of  the  plank,  and  then  in  re-stopping  ragged 
ugly  seams  are  the  result.  Marine  glue,  on 
the  other  hand,  if  it  does  dry  and  crack  can 
easily  be  renewed,  and  the  edges  of  the  plank 
remain  uninjured. 

In  using  marine  glue  the  following  practice 
should  be  observed  :  In  driving  the  oakum  or 
cotton  thread  (the  latter  is  sometimes  preferred 
as  it  can  be  laid  in  finer  strands,  a  matter  of 
consideration,  if  the  plank  is  closely  laid)  into 
the  seams,  the  caulking  iron  should  be 
dipped  in  naptha,  and  not  in  oil,  as,  if  the 
sides  of  the  plank  are  touched  with  the  latter 
the  glue  will  not  adhere  ;  naptha  on  the  other 
hand  dissolves  the  glue  and  assists  in  closely 
cementing  the  seams.  The  plank  should  be 
quite  dry  when  the  glue  is  applied,  or  it  will 
not  adhere  to  the  sides  of  the  seams.  The 
glue  should  be  dissolved  in  a  pot,  and  applied 
by  lip  ladles  used  for  paying,  two  being  kept 
going;  or  the  glue  can  be  melted  in  the 
lip  ladles.  The  glue  should  not  be  melted 
over  too  fierce  a  fire,  as  if  it  burns  or  ignites 
it  will  be  spoilt.  A  little  of  the  liquid  glue 
can  be  usefully  mixed  with  the  other  as  it 
assists  in  keeping  it  dissolved.  The  glue  that 
runs  over  the  sides  of  the  seams  should  be 
cleaned  off  with  a  broad  sharp  chisel  and 
remelted.  It  is  not  advisable  to  scrape  the 
surplus  glue  off  the  seams,  as  it  cannot  be  so 
removed  without  leaving  a  ragged  unsightlj 
surface. 
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Mariner. — A  sailor.  Two  hundred  years  ago  it 
was  spelt  "  maryner/'  and  appears  to  have 
only  been  applied  to  men  who  were  perfect  as 
seamen.  Thns,  from  a  master  roll  made  in 
thf>  seventeenth  oentnry,we  find  so  many  men 
f>ot  down  as  "marynnra"  and  so  many  aa 
"  seafaring  men." 

Marks. — ^The  pieces  of  leather,  &o.,  on  a  lead-line 
(see  ''Lead.")  In  sounding  it  is  nsual  to 
say,  **  By  the  mark,"  &o.,  if  the  depth  of 
water  accords  to  a  mark;  if  theie  be  no 
*'  mark/'  as  between  three  and  five  fathoms, 
the  leadsman  says,  "By  the  deep  foar,"  Ac. 
(See  "  Lead.") 

Marls. — ^To  wind  spun  yam  roond  a  rope  to 
seoare  its  parts,  or  round  a  hank  of  yam  to 
secure  it. 

Ma/rUne  8p%ke. — ^An  iron  implement  tapering  to 
a  sharp  point  used  to  open  the  strands  of 
rope  for  splicing,  to  turn  eye-bolts,  &o. 

Martingale. — A  stay  spread  by  a  "dolphin 
striker  "  to  help  secure  the  jibboom,  the  same 
as  a  bobstay  does  the  bowsprit. 

Mast  CarUnes  or  CarUnga. — Pieces  of  timber 
fitted  fore  and  aft  between  the  beams  to 
support  the  mast. 

Mtuter. — The  chief  officer  of  a  ship. 

Master  Mariner. — A  master  of  a  vessel  who  has 
a  master's  certificate  of  competency.  An  old- 
fashioned  term.  A  "master  mariner"  is 
popularly  known  as  a  "  captain "  among 
yacht  sailors,  but  a  master  is  only  a  self- 
dubbed  captain.  Master  is  the  correct  term, 
and  the  only  recognised  one  in  law.  A  few 
yacht  masters  have  obtained  the  Board  of 
Trade  certificate  of  competency,  and  are 
skilled  navigators ;  the  majority,  however, 
barely  understand  the  use  of  charts  and  the 
methods  of  keeping  a  dead  reckoning. 

Masthead. — ^The  part  of  a  mast  above  the  hounds. 

Masthsad  Light. — ^The  white  light  which  steam 
Teasels  are  required  to  exhibit  at  the  masthead 
when  under  way.     (See  "  Side  Lights.") 

Masthead  Pendamts. — ^The  pendants  and  runners 
which  help  support  the  mast. 

Mast  Hoops. — The  hoops  to  which  the  luff  of 
fore  and  aft  sails  are  seized  to  keep  the  sail 
to  the  mast. 

Mast  Rope. — The  heel  rope  by  which  a  topmast 
is  sent  up  and  lowered ;  not,  however,  termed 
heel  rope. 

MiUeh. — ^In  competition  as  yachts  in  a  race. 
Formerly  all  contests  between  yachts  were 
termed  matches.  Of  late  years  the  term  race 
has  been  more  generally  applied  to  such 
encounters. 

Maie. — ^The  officer  next  in  oommaad  to  the 
master. 

Maul. — ^A  heavy  hammer  used  by  shipwrights. 

Meaihing  Iron. — ^An  implement  used  to  extract 
old  caulking  from  seams. 

Mecmi/rement. — Generally  written  admeasure- 
ment. The  computation  of  a  vessel's  tonnage 
by  certain  rules.     (See  "  Tonnage.") 


Meet  Her, — ^When  a  vessel  begins  to  fly  to  or  run 
off  the  wind,  to  stop  her  doing  so  by  tl^o  helm. 
(Generally  to  check  a  toss^'b   tendenoy  to 

yaw  by  aid  of  the  helm. 

Meetf  To. — To  meet  a  vessel  with  the  helm  is  after 
the  helm  has  been  put  one  way  to  alter  her 
course  to  put  it  the  other  way  to  stop  the 
course  being  altered  any  further.  This  is  also 
caUed  "  checking  with  the  helm." 

Mess. — ^The  number  of  officers  or  men  who  eat 
together.    Disorder;  entanglement. 

Middle  Body. — ^The  middle  third  of  a  vessers 
length. 

Middle  Watch. — ^The  watch  between  midnight 
and  4  a.m.     (See  page  196.) 

Mildew. — Sails  if  roUed  up  when  they  are  damp 
frequently  mildew,  and  it  is  almost  impoesible 
to  get  the  stains  out  entirely.  New  sails 
suffer  most  in  this  respect,  as  the  '*  dressing  '* 
not  being  entirely  washed  or  worked  out  of 
them  will  ferment  and  cause  the  mildew. 
The  stains  can  be  partly  removed  by  sorabbiog 
the  sail  with  fresh  water  and  soap  ;  then  rub 
the  sail  with  soap  and  sprinkle  or  mb  whiting 
over  it ;  leave  the  sail  to  dry  and  bleach  in  the 
sun,  and  repeat  the  process  more  thsm  once  if 
necessary.  Both  sides  of  the  ssdl  should  be 
scrubbed.  Chloride  of  lime  and  other  caustics 
and  acids  would  remove  mildew,  but  would 
almost  certainly  make  the  oanTas  rotten. 
If  chloride  of  lime  be  used  only  the  «»l«^y 
liquor  should  be  allowed  to  tonob  the  sail, 
and  the  latter  should  be  well  rinsed  in  frash 
water  afterwards  (see  "  Bleaching  ").  If 
sails  are  stowed  whilst  damp  or  wet,  they 
should  be  hoisted  again  as  soon  as  possible 
for  drying  or  airing. 

Ifils.— (See  "Knot.") 

Missing  Stays. — To  fail  in  an  attempt  to  task. 
(See  page  163.) 

MiMen  Bwnphin. — A  short  spar  that  extends  from 
the  taffrail  aft  for  the  lower  blook  of  the 
mizen  sheet  to  be  hooked  to.  Eiast  ooontry 
yachts  have  this  bumpkin  generally  crooked 
downwards,  the  reason  given  bein^  that  the 
downward  crook  shows  up  the  sbeer  of  the 
yacht.  A  more  practical  reason,  however, 
can  be  given,  and  that  is,  if  a  bobstay 
is  used,  a  more  effective  porohase  is  ob- 
tained. 

Mitsenmast. — ^In  a  ship  the  after  mast.  So  •J*^ 
in  a  yawl  or  ketch. 

Ifisen  Staysail. — A  sail  set  "flying"  from  a 
yawl's  mizenmast  head  to  an  eye  bolt  on 
deck  forward  of  the  mizenmast.  Qenerally 
set  with  a  quarterly  wind. 

Moment. — ^A  weight  or  force  multiplied  by  the 
length  of  the  lever  upon  whicb  it  aete.  Safl 
moment  generally  means  the  area  of  ifcil« 
and  the  pressure  of  wind  upon  them  multi- 
plied by  the  distance  the  centre  of  effort  is 
above  ^e  centre  of  lateral  resistance  whioh 
represents  the  length  of  lever.  (See*  pp.  22 
and  42.) 

Momentum. — ^A  force  represented  by  a  weight 
and  the  velocity  with  whioh  it  is  mored. 
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Moon. — 9ailoTa  s&y  there  will  be  »  moon  kt  moli 
Euid  Baah  a  fUte,  meaimig  th&t  theie  will  be  a, 
new  mooD  or  foU  mooii,  trom  whioh  the  time 
ot  high  wftter  is  oalcnl&tod. 

Jfoor.  — To  anchor  by  two  oables. 

Mooring  Rinji. — The  rings  by  which  the  oh»in 
is  attached  to  i^iga  atonea  nsed  tor  mooriogs. 
SometimsB  the  bolts  that  bold  tbese  rings 
pass  clean  through  tbe  stone,  ud  axe  secnied 
DDilerQeatb,  bat  k  more  secure  ptAA  than  this 
is  that  known  as  a  "  Lewis."  In  the  engntv- 
iug  a  is  the  ring  or  shaakle,  b  a  bolt  with  a 


screw  DDt  and  linch  pin ;  e  e  morable  parti  of 
the  bolt ;  d  the  key  or  wedge.  When  the  key 
is  in  its  place  the  caritie*,  if  any,  oau  h« 
filled  with  lead  or  snlpbai. 

Morning  Wateh. — The  watch  from  4  B.m.  to 
8  a.m. 

Mi>uliUd. — The  depth  a  timber  is  made  between 
its  cnrred  snr^oes  as  distinct  from  Ita  aiding, 
which    is    the    thickness    between    its    flat 

Moulded  Breadih.— The   greatest    breadth    of   a 

Tessel  without  the  plank. 
Moulds. — Cnrrea  used   by   drangbtsmen.      Tbe 

skeleton  frames  made  by  ahipwrlghta  to  ant 

the  frames  by. 
Mourninj  Ribbon. — &  bine  ribbon  or  stripe  mn 

toDnd  a  yacht's  side,  instead  of  a  gold  or 

white  one,  to  denote  mooming.     Monming  is 

ali40  denoted  by  flying  an  ensign  or  bargee 

half-mast. 
Motitingt. — Tarns  wonnd  roond  hooka  to  prerent 

them  becoming  detached.      Indiambber  rings 

were  in  ase  a  few  years  ago  as  roonsings  for 

cliphooka,  bat  are  nerei  met  with  now. 
'Miidian   Rig. — A   oontraotian  of   "  Bermndjan 

rig." 
MuiUn. — A    slang    term    giren   to   the    saila : 

generally  applied  to  baUoon  sails. 
Jfiiulor.  —  A  strong  wind  that  blow*  direotly 

downa  vesnel'iintandedeooiM.   Synonymona 

with  "  nose  ander." 

Ht. 

tlaH-tick  Clench'bvUt  Boat. — This  is  when  the 
nail  taateningB  have  beoome  looae  in  a  boat 
■o  that  she  leaks.  Hr.  J.  C.  WiliMoka 
recommends  tbat  th«  boat  eboold  hajv  the 


whole  of  her  ballast  taken  oot ;  let  ber  then 
be  tboronghly  cleaned  oat  and  laid  on  her 
sides,  with  Bufficient  weight  to  keep  bor  ao 
nntil  the  water  begins  to  oome  orer  the  gon- 
wale.  A  man  should  be  inside  with  soms 
chalk  or  white  paint,  and  mark  every  leak 
which  becomes  visible,  first  on  one  side,  then 
on  the  other  -,  or  the  boat  can  be  hanled  np 
and  filled  with  water  and  marked  onteide.  If 
the  boat  be  decked,  any  recesses  behind  bnlk- 
lieods  or  in  the  oonnter  most  be  carefnlljr 
eiamined,  and  marked  in  the  uame  manner. 
After  all  the  leaks  have  been  disoovered,  let 
her  be  dried,  and  every  nail  examined ;  tha 
lands  or  joinings  of  the  planks  should  also  be 
tried  with  the  blade  of  a  very  thin  knife. 
Any  rivets  whioh  have  worked  very  loose 
most  be  cut  out,  and  replaoed  with  nails  and 
roovee  of  a  larger  siss.  and  throngh  the  chief 
parte  of  the  bottom  it  will  probably  be  neoes- 
■ary  to  pnt  an  additional  noil  between  every 
two  originally  driven.  Hany  of  tbe  old  nails 
which  are  only  a  little  slack  sboald  again  be 
hardened  by  a  few  taps  on  the  inside,  a  boy 
holding  on  against  Uie  head  of  tbe  nail  on 
the  outside.  After  this  work  has  been  thus 
gone  through,  melt  a  ponnd  of  pitch  in  a 
gallon  of  bailing  Stockholm  tar,  and  give  bar 
a  good  ooat  inside  ap  to  the  level  of  the 
inside  of  the  lockers — that  is  to  say,  as  high 
as  it  oan  be  dona  not  to  interfere  with  the 
paint.  The  garboard  strake  fastenings,  and 
also  tboae  of  the  hood  ends,  must  aloo  be 
eiamined,  and  will  be  certain  to  reqaire 
oatefnl  oanlking.  In  tarring  tbe  boat  inside, 
the  ledges  or  lands  abonld  bs  qnite  filled  np 
with  the  boiling  stuff. 

Niaped. — The  sitoation  of  a  veaset  that  g«t* 
ashore  during  high  water  at  spring  tides, 
and  as  tbe  tides  get  shorter  every  day 
towards  the  neap  tidee  she  oannot  be  floated 
off  till  the  next  spring  tides.  Generally 
termed  be-neaped. 

Neap  Tidei.— ^The  tide*  whioh  oocnr  between 
new  and  full  moon  ;  spring  tidee  being  at  or 
near  the  new  and  fall  moon. . 

Near. — Very  cloae  to  tbe  wind,  so  that  the  sail* 
shake  or  lift. 

Star  the  Wind. — Close  to  wind ;  generally  nsod 
in  a  sense  to  oonvey  the  meaning  that  the 
vessel  is  too  near  the  wind,  as  "  She's  near 
forward,"  meaning  that  the  head  sails  are 
shaking  or  lifting.     (See  "  Nip.") 

If«tU«.— Small  lines  or  ropes  used  to  support 
hammocks  when  they  are  along  under  th* 
beams.  Also  reef  point*  are  aometime* 
termed  nettles. 

Newt. — The  iotimatiDn  conveyed  sternly  to  the 
watoh  below  to  torn  up  when  they  do  not 
obey  the  first  ■ummons,  as  "  Do  yon  hsar  the- 
new*  there,  eleepera  f" 

Ntr^Itn;.— Sailing  oloee  to  the  wind  or  too  eloee. 

S^. — A  abort  bight  in  a  rope,  sneb  a*  the  part 
that  goe*  round  a  sheave,  ta.  To  nip  a 
vesael  is  to  sail  her  very  oloee,  or  too  eloae, 
to  the  wind. 

IHnpervv. — Joining  a  n>pe  by  oroei  tnms. 
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No  Nearer, — An  order  given  to  a  steersman  not 
to  laff  any  more,  or  not  to  bring  the  vessel 
any  closer  to  wind.  When  sailing  free  a  coarse 
is  frequently  given  to  the  steersman  thus, 
W.S.W.  and  no  nearer,  or  S.E.  and  no  nearer, 
which  may  be  varied  *'  Nothing  to  windward 
of  W.S.W.,'*  or  whatever  the  compass  course 
may  be. 

Nosehag. — A  name  given  to  a  jib,  generally  mean- 
ing a  jib  that  is  too  big  for  the  after  sail ;  or 
a  jib  that  bellies  out  into  a  bag. 

Nose-ender. — Dead  on  end.  A  wind  which  blows 
directly  down  a  vessel's  intended  course,  in- 
volving a  dead  beat.     (See  "  Muzzier.") 

Noose. — ^A  slip  knot  or  running  bight  in  a  rope. 

Nwmher. — The  number  of  a  ship  in  the  registry 
kept  by  the  Begistrar-General  of  Shipping; 
hence  when  a  ship  "  makes  her  number  "  she 
hoists  the  signal  flag  denoting  her  number  so 
that  her  name  may  be  read.  Also  the  number 
of  a  seaman  on  a  ship's  book.  "To  lose  the 
number  of  the  mess  "  is  to  fail  to  appear 
at  mess  through  drowning  or  sudden  death. 

O. 

Oars ! — ^An  order  given  to  cease  rowing  and  toss 
up  the  oars.  (See  "  Lay  in  Oars  ;"  and 
page  198.) 

Off, — ^The  opposite  to  near  (which  see),  as  **  Off 
the  wind."  "  Nothing  off "  is  an  order  given 
to  a  helmsman  to  steer  nothing  to  leeward  of 
a  particular  course,  or  to  sail  nothing  off  the 
wind,  but  to  keep  the  vessel  full  and  bye. 
(See  "  No  Nearer.") 

Off  and  On, — Beating  along  a  shore  by  a  board 
off  and  then  a  board  on. 

Official  Log. — ^The  record  of  a  voyage  containing 
all  matters  relating  to  the  crew,  &o.,  which 
the  law  requires  to  be  kept. 

Offvag, — Away  from  the  land,  seaward.  To 
make  an  offing  is  to  sail  away  clear  of  the 
land. 

"0/  She  Goes/'*— The  shout  raised  when  a 
vessel  begins  to  move  at  launching. 

On, — In  the  direction  of ,  as  "  on  the  bow,"  "  on 
the  beam,"  "  on  the  quarter,"  "  on  for  that 
buoy,"  Ac. 

On  a  Bovolme. — C!lose-hauled.  Oenerally  applied 
to  the  square  rig  when  a  ship  has  her 
bowlines  hauled  taut  to  keep  the  leeches  of 
the  sails  from  shaking  when  she  is  close- 
hauled. 

On  End. — A  mast  is  said  to  be  on  end  when  in 
its  place ;  literally,  standing  on  its  end. 
Generally  applied  to  topmasts. 

On  a  Wind. — Olose-hauled ;  not  off  the  wind. 

On  an  Easy  Bowline. — ^Not  quite  close-hauled; 
a  good  full. 

One,  TwOf  Three,  Haul! — ^A  cry  raised  by  the 
foremost  hand  in  hauling  on  a  tackle.  All 
hands  throw  their  whole  weight  and  strength 
on  the  rope  or  fall  at  the  word  '*  Haul !" 

Open, — Upon  sailing  round  a  point  or  headland 
when  an  object  comes  into  view. 


Opposite  ToAilcs. — ^When  of  two  Tesaela  one  is  oa 
the  port  tack  and  the  other  on  starboard  taok. 
Cross  tacks. 

Ordinary  Seaman.  —  On  board  a  man-of-war 
a  young  sailor  not  yet  efficient  in  his 
duties  so  as  to  entitle  him  to  the  rank 
of  A.B. 

Outer  and  Inner  Turns. — In  bendin^^  a  sail  to  a 
yard,  the  outer  turns  haul  the  sail  ont  taut 
along  the  yard,  the  inner  turns  secure  the 
sail. 

Outhavl. — A  rope  or  tackle  by  which  a  sail  is 
hauled  out  on  a  spar,  as  distinct  from  an 
inhaul  by  which  it  is  hauled  inboard. 

Outrigger.  —  A  contrivance  of  some  sort  for 
extending  a  sail  or  stay  outboard.  A  name 
for  a  kind  of  row-boat  which  has  the  rowlocks 
extended  beyond  the  boat's  side. 

Over-canvassed. — Too  much  canvas. 

Overfalls.  — The  rough  water  caused  by  the 
tide  pouring  over  a  rough  or  precipitous 
bottom. 

Overhang. — ^The  "  knee  of  the  head "  or  the 
curved  piece  of  wood  fitted  to  the  stem  to 
form  a  graceful  or  ornamental  curve.  Also 
the  inclination  the  stem  has  outwards  from 
the  end  of  the  water-line  forward ;  also  the 
overhanging  part  of  the  counter  aft.  Any- 
thing that  projects  beyond  the  base. 

Overhaul. — To  overtake  another  vessel ;  to  loosen 
the  parts  of  a  tackle  ;  to  ease  up,  to  slaoksn, 
or  free  the  fall  of  a  tackle ;  to  i|l*^VfT!  or 
"  lighten  up  "  a  rope. 

Overlap. — When  any  part,  spars  and  sails  in- 
cluded, of  one  vessel  covers  or  oTerlaps  any 
part  of  another  vessel.  Generally  whoi  any- 
thing partly  covers  another  thing*. 

Over-masted. — Masts  that  are  too  large  or  long 
for  a  vessel. 

Over-rigged. — Generally  more  rigging,  spars,  sad 
canvas  than  a  vessel  will  properly  bear. 

Over-set. — To  cause  a  capsize. 

Overshoot  a  Mark, — To  go  up  to  a  mark  with 
too  much  way  on  so  that  the  Tesael  shoots 
past  it. 

Over-reach. — ^To  stand  so  long  on  a  roaoh  *^^»*^ 
upon  tacking  the  vessel  can  fetch  mnebi 
farther  to  windward  of  a  mark  than  wii 
necessary  or  desirable. 

Over-stcmd. — In  beating  to  windward  to  stssd 
on  a  reach  so  long  that  the  yacht  is  able  to 
clear  a  mark  farther  to  windward  t^*" 
desired.     (See  "Over-reach.") 

Overtake. — To  approach  a  vessel  that  is  ■^fliwg 
ahead.  The  "  rule  of  the  road  "  is  *^^»*^  sa 
overtaking  vessel  must  keep  clear  of  ^ 
vessel  she  overtakes  ;  the  vessel  so  oTsrtakss 
must,  however,  keep  her  course  steadily.  In 
competitive  yacht  sailing  this  rule  is  some- 
what different,  as  it  allows  the  vessel  that  is 
overtaken  to  alter  her  course  to  windward  to 
prevent  the  other  passing  her  to  windward; 
she  must  not,  however,  alter  her  course  to 
leeward  to  prevent  the  overtaking  rsssel 
passing. 
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Poine.— (See  "Black  Runt.") 

P<Mnter. — A  rope  spliced  to  a  ring  bolt  in  the  bow 
of  a  boat  to  make  fast  by.  "  To  let  go  the 
painter  "  is  figuratively  to  depart. 

PdUn. — The  guard  and  thimble  need  by  sail 
makers.    Also  the  flake  of  an  anchor. 

Paltry.— A  wind  is  said  to  be  paltry  that  is  light 
and  varies  a  great  deal  in  direction ;  baffling. 

ParbtuiJde. — To  roll  a  spar,  cask,  Ac,  by  placing 
it  in  the  bight  of  a  rope,  one  end  of  which  is 
fast,  the  other  hauled  upon.     (See  page  181.) 

Parcel. — To  cover  a  rope  with  strips  of  canvas 
painted  or  otherwise.  The  canvas  is  wound 
round  the  rope  and  "  served "  with  spun 
yam. 

Parrel  or  Pcurral. — ^Bopes  or  irons  used  to  secure 
yards  at  the  slings  to  the  mast ;  rope  parrels 
are  commonly  rove  through  balls  of  wood,  so 
that  they  hoist  easily  on  the  mast.  Parrels 
are  used  on  the  jaws  of  a  gaff.  An  eye  is 
usually  splicM  in  either  end  of  a  parrel. 

Partfi^s. — ^A  strong  frame  of  timber  fixed  be- 
tween the  deck  beams  to  receive  and  support 
the  mast. 

Pom — To  reeve.  Also  to  hand  a  thing  one  from 
another. 

Passage — ^A  voyage.  To  cany  a  person  from  one 
place  to  another  is  to  give  a  passage. 

Paul  or  Pawl. — An  iron  bar  used  to  prevent 
the  back  recoil  of  the  barrel  of  a  wind- 
lass, Ac. 

Pay. — To  run  hot  pitch  and  tar,  or  marine  glue, 
Ac.,  into  seams  after  they  are  caulked. 

Pay  Off. — When  a  vessel's  head  goes  off  to  lee- 
ward by  virtue  of  the  head  sails  being  put 
aback  or  the  helm  being  put  up. 

Pay  Out — To  veer  or  slack  out  chain  or  rope. 

Peak. — The  upper  after  comer  of  gaff  sails,  gaff 
topsails,  Ingaails,  Ac.  A  sail  is  said  to  have 
a  great  deiJ  of  peak  when  the  gaff  or  yard 
makes  a  small  angle  with  a  vertical.  A  low 
peak  means  a  fiat-headed  sail. 

Peak  Doumhaul. — ^A  rope  rove  through  a  single 
block  at  the  gaff  end  to  haul  upon  when 
lowering  the  mainsail. 

Peak  fiolyardt.— (See  p.  115.) 

Peak  Purchase.— {See  p.  115.) 

Pendant. — A  stout  rope  to  which  tackles  are 
attached.    (See  p.  115.) 

Pennant. — ^A  long  white  streamer  with  a  St. 
(George's  cross  at  the  hoist,  used  only  by  ships 
of  the  Boyal  Navy.  It  is  said  to  owe  its 
origin  to  the  following  incident :  a  Dutch 
Admiral  hoisted  a  broom  at  his  masthead  as  a 
symbol  that  he  would  sweep  the  English  from 
the  sea ;  the  English  Admiral  retorted  by 
hoisting  a  long  streamer  to  denote  that  he 
would  whip  the  Dutch  off  the  sea;  the 
English  Admiral  more  nearly  succeeded  in 
his  object  than  the  Dutchman  did.  A  Com- 
modore has  a  broad  pennant  or  swallow  tail 
flag.  (See "Burgee "and "Hoisting Pennant." 

Pe««r.— {See  "  Blue  Peter.") 


Peter  Boat. — A  small  ibhing  boat,  sharp  at  both 

end,  common  at  the  mouth  of  the  Thames  and 

Medway. 
Petticoat  Trousers. — An  ancient  garment  worn 

by  sailors,  now  only  used  by  ibhermen ;  a 

kind  of  kilt. 
Pig. — A  heavy  mass  of  iron  or  lead. 
Pile  Driving. — ^Pitching  heavily  and   frequently 

in  a  short  steep  sea. 
PUot. — ^A  person  who  takes  charge  of  a  ship  in 

narrow  or  dangerous  channels,  and,  who  from 

his  local  knowledge  of  the  same  can,  or  ought 

to  avoid  the  dangers  of  stranding. 
Pintles.— The  metal  hooks  by  which  rudders  are 

attached  to  the  braces. 
Pi^. — ^To  summons  men  to  duty  hy  a  whistle 

from  the  boatswain's  call. 
Pipe  up. — The  wind  is  said  to  pipe  up  when  it 

increases  in  strength  suddenly. 
Pitching. — The  plunging  motion  of  a  vessel  when 

she  dives  by  the  head ;  the  opposite  motion 

to  'scending,  which  is  rising  by  the  head  and 

sinking  by  the  stem. 
Planking. — ^The  outside  skin  of  a  vessel ;  plank  laid 

on  the  frames  or  beams  of  a  vessel  whether 

inside  or  outside. 
Plank  Sheer.— The  outside  plank  at  the  deck 

edge  which  covers  in  the  timber  heads,  and 

shows  the  sheer  of  the  vessel.    The  same  as 

covering  board. 
Platform.— The  floor  of  a  cabin.     (See  *'  Deck.") 
Ply   to   Windward.  —  Plying   to    windward    is 

synonymous  with  beating  to  windward. 
PottUf .— (See  "  Beef  Points.") 
Pole. — ^The  i>art  of  a  topmast  about  the  shoulders. 
Pole  Mast — A  long  mast  without  a  topmast,  but 

with  a  long  "  pole  "  or  piece  above  tiie  hounds. 

Poop. — ^The  raised  part  of  a  vessel  at  her  extreme 
after  end.  To  be  pooped  is  when  running 
before  the  wind  a  sea  breaks  in  over  the  stem. 

Poor  John. — Dried  hake,  a  coarse  fish  caught  on 
the  west  coast. 

Port.— The  left  hand  side,  the  opposite  to  star- 
board. Formerly  termed  larboard,  which  see. 
To  port  the  helm  is  to  put  the  tUler  to  port 
so  that  the  vessel's  head  goes  to  starboard. 

Portable  Dinghies. — ^Numerous  plans  have  been 
suggested  for  the  construction  of  portable 
dinghies  for  small  yachts,  the  best  known 
IMrhaps  being  one  adopted  by  Biffen,  the  well- 
known  boat  builder,  in  1858.  The  boat  was 
divided  longitudinally  into  halves,  each  half 
being  a  complete  boat,  the  longitudinal  bulk 
heads  coming  as  high  as  the  thwarts;  three  iron 
clamps  were  fitted  to  one  half  of  the  keel,  into 
which  the  other  half  of  the  keel  was  fitted.  The 
top  part  of  the  bulkheads  were  kept  together 
by  tiiunib-sorews  inserted  above  the  water 
line.  The  boat  was  9ft.  long,  and  4ft.  broad ; 
in  sh^pe  she  did  not  differ  from  an  ordinary 
dinghy  when  put  together.  She  was  used  in 
a  6  tonner,  and  when  not  in  use  one  half  was 
stowed  on  either  side  of  the  cabin  below.  It 
was  said  that  this  boat  could  be  put  together 
in  half  a  minute.     In  1862  Biffen  built  a 
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similar  boat  which  was  not  so  well  recom- 
mended, on  aoooant  of  the  multiplicity  of 
fastenings.  The  obvious  objection  to  such 
contrivances  is  of  course  the  trouble  of  putting 
the  parts  together  when  the  boat  has  to  be  used. 
(See  "Berthon's  Collapsible  Boats.") 

Ports  and  Portholes. — Square  holes  in  the  side  of 
a  ship  for  the  guns,  &c. 

Port  SilU. — The  bottom  framing  of  a  port  hole  to 
which  the  lower  half-port  or  shutter  is  hinged, 
also  the  frame  to  which  the  upper  half-port  is 
attached. 

Preserving  a  Boat, — All  small  boats,  if  possible, 
should  be  hauled  out  of  water  or  beached 
when  not  in  use.  Varnish  preserves  the  wood 
from  water  absorption  better  than  paint. 
Whenever  the  varnish  becomes  worn,  the  boat 
should  be  re-coated. 

Press  of  Soil. — All  the  sail  a  vessel  dare  carry. 

Preventers. — ^Additional  ropes,  stays,  tackles,  &c., 
used  to  prevent  spars  being  carried  away  if 
their  proper  stays  give  out,  as  preventer 
backstays  for  the  topmast  (see  page  115), 
preventer  bobstay,  &o.  A  preventer  is  also 
any  rope  or  lashing  used  to  prevent  some- 
thing giving  way. 

Preven,tive  Mam,. — An  old  fashioned  name  for  a 
coastguard  man,  whose  duty  it  is  to  prevent 
or  detect  the  landing  of  smuggled  goods. 

Protest. — A  declaration  that  a  yacht  has  not 
conformed  to  sailing  rules. 

Puff. — A  gust  of  wind.  A  free  puif  is  when  it 
enables  a  vessel  to  luff ;  a  foul  puff  when  it 
breaks  her  off. 

Punt. — A  small  boat  or  dinghy. 

Punt  Bu^ld^ng. — ^The  following  directions  for 
building  a  fishing  punt  were  given  in  the  Field 
some  time  since  : — ^Take  for  the  tides  two  lin. 
planks  16in.  wide  and  14ft.  long ;  for  the  ends 
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hm  2i]i«  plank.  Cut  the  stem-pieoe  80in. 
long  At  bottom,  and  4(Hn.  at  top  ;  out  the  bow 
pieoe  12in.  long  at  bottom,  and  20in.  at  top  ; 
then  oat  m  oentre-pieoe  12in.  wide,  40in.  long 


at  bottom,  and  50in.  long  at  top  ;  pnt  th* 
pieces  in  position,  and  securely  nail  the  sidee 
to  them  ;  this  can  be  readily  done  by  bringing 
the  planks  into  place  by  means  of  a  rope, 
twisted  by  a  short  lever.  After  the  sidee  are 
thus  secured  true  up  the  bottom  edges,  and 
plank  crosswise  with  three-quarter  inch  plank 
one-eighth  of  an  inch  apart;  caulk  these 
seams  with  oakum  or  cotton,  and  pitch  the 
whole  bottom,  and  2in.  or  Sin.  up  the  sides. 
A  keel  lin.,  2in.,  or  Sin.  deep  can  then  be 
nailed  on,  depending  on  the  depth  of  the 
water  where  the  boat  is  to  be  need.  For  seats 
nail  a  plank  across  each  end,  and  one  for  the 
rower  over  the  middle  piece;  two  rowlocks, 
about  6in.  above  the  sides  of  the  boat, 
complete  the  job.  These  can  be  made  of 
plank,  set  up  on  end,  and  fastened  to  the 
inside  of  the  boat.  A  common  carpenter  eaa 
make  such  a  boat  in  about  two  days,  and,  if 
planed  and  painted,  it  looks  well.  The  endi 
ought  to  incline  outwards  about  Sin.  to  the 
foot.  No.  1  shows  the  skiff  completed,  but 
with  a  stem  piece  adapted  for  steering  with 
an  oar ;  No.  5  is  a  diagram  of  the  stem  ineoe ; 
No.  4  the  bow  piece ;  No.  2  the  middle  piece, 
and  No.  3  the  rowlock.  By  puttinc^  ^  ^""^ 
pieces  in  the  middle  the  required  distanoe 
apart,  and  perforating  the  cross  planking 
between  them,  a  well  would  be  readily  formed. 

Purchase. — A  tackle;   any   coutriTanoe    for  in- 
creasing mechanical  power. 

Put  About.— To  tack. 

Put  In. — ^To  call  at  a  port  or  harbour. 

Put  Off.— To  leave,  as  to  leave  a  ship's  side  or 
the  shore. 

Pylca/r. — An  ancient  English  boat  used  for  *»iw^ 


Quarter  Deck — ^The  deck  abaft  the  tw^^^*  mist 
where  the  crew  are  never  seen  unless  dutj 
calls  them  there. 

Quarter  Fa^t. — ^A  warp  or  rope  made  fajst  to  ilte 
quarter  ;   a  quarter  springy. 

Quarter  Master, — ^An  offloer  who  sees  <3»«i  tiis 
orders  of  the  mate  or  master  are  pzoptfl^ 
executed,  9bo. 

Quarter  Tinibers.—JMrge  pieces  of  timber  eeeond 
to  the  transom  frame,  which  support  tha 
counter. 

QuaHer  Watch. — ^When  the  two  watches  are  inb- 
divided  into  four  watches,  so  that  only  ess 
quarter  of  the  crew  is  on  deolc  at  cos  time: 
sometimes  observed  in  li^^ht  weather. 

Quarter  TTtnd— The  wind  that  blows  on  tha 
quarter,  or  four  or  more  points  absfl  ^ 
beam,  but  not  dead  aft.     (See  *'  Ckmipsai.**) 

Quareers.— That  part  of  a  yacht  or  ship  neucst 
the  stem. 


Bdibhet  or  Rebate.— An  angular  channel  or  gioore 
cut  in  the  keel,  stem,  or  stempost,  Ac ,  to 
receive  the  edges  or  ends  of  the  plank. 
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Ract — A  oompetitioD  between  yaohto.  A  atronff 
Ourrenl  or  tide  nmniiig  avm  ft  pit-like  bottom 
prodaaiag  DTsrtalli.     (See  "  Orerbblla.") 

Boeing  FlagM  — -The  sue  of  raaing  flaga  will  be 
found  ondei  the  head  of  "  Flags." 

Ranking. — A.  rope  or  gaizitiK  naed  to  laih  the  pai^ 
of  a  tackle  together,  by  taking  aevenl  tnnu, 
wi  oe  to  keep  them  from  nuuiiiig  through  the 
bloflks,  whilst  Uie  fall  ii  out  off  for  some 
pnrpose,  or  whilst  one  hand  belays  the  tall 
made  fast  to  some  flxtar«  by  one  end  and 
then  paastd  ronod  and  round  a  rope  to  bold 
the  latter  by. 

Baffee. — The  eqaare  topsul  sat  flying  on  the  fore- 
topmaat  of  Bohooners,  and  formerly  often  set 
on  ontten  and  ketoheg  above  the  aqnareuil. 
8ometim«a  this  top«ail  is  triangular  in  shape, 
like  a  aciaper. 

Soil.— The  limber  atted  on  to  the  beads  of  the 
bulwark  itanchions.     CaUed  also  "  top  rail." 

Baiting  a  Baal't  A%eltoT. — (Soa  "  Anohor.") 

Raiting  Iran, — A  sort  of  ohisel  for  remoring  the 
paying  and  oanlkillK  from  aeama. 

Baiting  Taeta  and  Shetlt. — To  lift  tbe  elews 
of  lower  aqnareBaila  preTiooa  to  taokiiig  or 


Rakitk. — A  vessel  that  ha*  a  look  of  speed 
abont  her,  probably  originating  from  the  faat 
Mhoonars    of  former   day*    that  had   nUdog 

Ramp. — Id  alose-haoled  sailing,  to  sail  a  vessel 
along  a   heavy  fnll  withoat   saaing  np   the 

Bamfing  Full. — Barely  oloea-hanled. 

Bange. — Scope.  To  range  is  to  arrange :  to  range 
the  oable,  to  plao*  a  lot  on  deak  in  fakes  reedy 
for  veering  ont — To  give  a  range  of  cable  is 
to  Teer  oot  enongh  in  letting  go  the  anchor  to 
bring  tba  vewel  np  withont  oanaing  mnoh 
strain  to  oome  on  the  bitta. — To  sail  near 
to,  as  to  raikge  np  to  windward,  to  range  np 
alongside,  to  range  along  tbe  ooaat,  ko. 

Bap  FuIl.^The  same  aa  ramping  fnlL  By  no 
means  near  the  wind. 

Bote  nf  a  Chrtmometer, — The  daily  Ices  or  gain  of 
ft  cbronooietOT  in  relation  to  mean  time. 

BatUnM. — The  small  lines  which  cross  thashronda 
horiMntaUj,  and  form  the  rongi  of  a  ladder. 
Not  generally  nasd  in  yachts  of  40  tons  and 

tUUllt  Down.— To  fli  ratlines  to  the  sbronds. 

fleoching.— Ssjling  by  tbe  wind.  A  "  teaob  "  is 
the  distance  sailed  between  taokt,  and  means 
the  same  as  board.  To  "  reaoh ' '  anothsr 
vessel  is  to  pass  bei.  lo  reaching  a  aohooQer 
of  150  tons,  say,  will  pasi  a  ontter  of  100 
tons  ;  that  is,  will  "  fore-reooh  "  her,  but  the 
ontter  holding  a  better  wind  will  genatallj 
keep  the  weather  gangs.  A  "reach"  is  a 
diiteDOO  a  jaoht  can  sail  from  point  to  point 
withoat  tacking,  and  often  snph  a  reaob  does 
not  require  the  yacht  to  be  quite  aloav-haoled. 


A  reach  is  also  the  distance  from  band  to  bend 
in  a  river  or  channel.     (See  "  Head  BeMh," 
and  "  Fore  Beaeh.") 
Ittady  About '. — The  order  given  to  prepaw  for 

iiouly,  All. — Everybody  make  ready. 

Bear  Commodore.— The  third  flag  officer  of  ayaoht 
olnb,  who  has  no  duties  in  the  presence  of 
the  Commodore  or  Vice-Commodore,  He  has 
two  white  balls  in  the  npper  comer  of  his 
pennant. 
Bear  Ghianl. — (Bee  "  After  Ourd.") 
Becognittd  Fochl  Clvh. — A  term  vary  frequently 
a«ed  in  yacht  rales  ;  formerly  it  was  a  general 
condition  that  "  a  member  of  a  Boyal  or  recog- 
nised yacht  club  shall  be  on  board  ' '  each  yacht 
competing  in  a  match,  who  is  respooaible  for 
the  due  obserrance  of  the  aailing  rnles.  Often 
the  rnle  reqnired  that  a  member  of  the  par- 
ticular club  under  whose  aospioea  the  match 

'  was  being  sailed  ahonld  be  on  board.  Of 
late   years,  •iuoe  the  eatablishnumt   of  the 

I  Tacht  Racing  Association,  this  rule  has 
been  modified  to  mean  a  member  of  a  re- 
cognised yaoht  olnb.  No  one  seems  to  know 
exactly  what  "recognised"  means;  strictly 
it  should  mean  a  clnb  with  an  Adnuraltj 
warrant,  bnt  any  "yacht  clnb"  is  con- 
sidered "  reoognised"  which  is  organised 
for  the  promotion  of  properly  oondncted 
yaoht  matches.  (Bee  "Admiralty  Warrant," 
"Boyal      Tacht     Gnb,"     "Burgee,"      and 

B<^.— To   shorten    sail    by    reefing.      Also   to 
shorten  a  spar,  as  to  take  a  reef  in  the  bow- 
I         sprit.      The  topmasts  of    soma  yaohia  are 
made  with  one  reef  in  them.     In  snch  oases  a 
thimble  eye  is  seiuid  to  the  backstays  for  the 
blocks  of  the  falls  to  be  hooked  to  when  the 
reef  is  taken  in.     The  depth  of  saoh  a  reef  is 
usually  abont  one-sirth  the  length  lA  topmast 
from  first  fid  to  sheave  hole.      Whan  the  top- 
mast is  lowered  to  seoond  fid  H  is   called 
reefing,  not  housing. 
Beef  BanA^A  atrip  of  oanva*  eewn  acroes  the 
sail  in  whioh  the  eyelet  holea  are  worked  to 
I         receive  tbe  reef  point*.    Not  alw^s  met  with 

in  yaoht  sails. 
!  Be^  CrinirlM.— The  large  cringles  in  the  leeehe* 
of  sails  through  whicfa  the  reef  pendants  are 
rove  and  tacks  or  sheets  hooked.   (Seep.114.) 
Retf  Earing.— {Sta  "Beef  Pendant") 
B»ef  ifnol.~(See  Fig.  40,  p.  147.) 
'  Be^  Pmdanl  (called  also   "reef  earing").— A 
•hortandetiongrope  (with  a  Uatthew  Walk«t 
I         knot  in  one  end]  which  is  passed  thiongh  the 
I         reef  cringle  Ueoh  of  a  lora-and-aft  mainsail, 
and  thsn  through  a  sheave  hole  formed  by  the 
cleats  or  oheeks  on  the  side  of  the  boom  end. 
One  end  of  the  pendant  is  passed  np  throng 
a  hole  in  the  oheek  on  one  side  of  the  boom  and 
•topped  by  the  knot  in  the  end.    The  other  end 
is  then  pused  through  the  reef  cringle  in  the 
sail  and  down  through  tbe  sheave  hole  on  the 
other  side  of  the  boom.    (See  page  114.)    Beef 
rave  on  oppoaite  sides. 
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Be^  Points. — Short  pieces  of  rope  attached  to 
sailfl  to  seonre  the  folds  rolled  up  when  reefing. 
(See  page  114.) 

Be^  Tckckle. — The  tackle  hooked  to  the  reef 
pendants. 

Register. — A  certificate  of  ownership  granted  by 
the  Registrar-General  of  Shipping. 

Registry. — A  register  of  all  British  ships  kept  by 
the  Begistrar-General  of  Shipping.  When  a 
ship  is  registered,  the  following  documents 
mnst  be  produced  :  (1)  Certificate  of  Custom 
House  measuring  officer.  (2)  Certificate  of 
Board  of  Trade  Surveyor;  in  the  case  of 
yachts  this  certificate  is  not  required.  (3) 
Builder's  certificate,  or  if  the  builder's  certifi- 
cate cannot  be  obtained,  a  document  setting 
forth  all  that  is  known  of  the  vessel .  (4)  Decla- 
ration of  ownership.  All  vessels,  yachts,  or 
otherwise  of  15  tons  N.M.  and  over  must  be 
registered.  It  is  advisable  to  have  even 
smaller  vessels  registered  for  the  sake  of 
holding  the  register,  and  being  able  to  prove 
nationality  when  visiting  foreign  parts.  The 
name  of  a  vessel  once  registered  cannot  be 
altered  except  with  the  sanction  of  the  Board 
of  Trade.  A  quantity  of  useful  information 
on  the  registry  of  ships  will  be  found  in  a 
little  book  by  Mr.  Miles  Stapylton,  published 
by  Oliver,  St.  Dunstan's  Hill,  E.C.,  and  called 
the  *'  Imperial  Guide  to  Registry  of  British 
Shipping." 

■  Render. — To  slacken  or  ease  up.     A  rope  is  said 
to  render  when  it  slackens  without  warning. 

Reeve. — To  put  a  rope  through  a  hole  of  any  kind. 

Resistance.  —  According  to  Beaufoy,  a  plane 
moved  normally  at  a  rate  of  10ft.  per  second 
meets  with  a  resistance  of  112 '51b.  per  square 
foot.  The  resistance  varies  as  the  square  of 
the  velocity.  Generally  understood  to  mean 
the  resistance  a  vessel  meets  with  from  the 
friction  of  the  water  on  her  copper  and  the 
waves  she  makes.  (See  "  Salt  and  Fresh 
Water,"  and  also  page  48.) 

Bibhands. — Long  pieces  of  plank  or  timber, 
usually  three-sided,  and  sometimes  called 
harpingrs,  secured  to  the  frames  of  a  vessel 
in  a  fore-and-aft  direction,  when  she  is  build- 
ing, and  representing  the  dividing  lines  or 
geodetic  lines. 

Ribs, — The  frames  or  timbers  of  a  ship  or  boat. 

Ride. — To  rest  at  anchor,  or  to  be  held  by  an 

anchor. 
Ridge  Ropes. — The  ropes  rove  through  the  eyes 

of  metiekl  stanchions  fitted  in  the  top  rail. 

Riding  Doum. — ^When  men  go  aloft  and  hang  on 
the  halyards  and  assist  by  their  weight  in 
hoisting  sails. 

Riding  Light. — ^The  white  globular  lantern  hung 
on  the  forestay  of  vessels  when  riding  at 
anchor. 

Rig. — The  arrangement  of  a  vessel's  spars, 
rigging,  and  sails,  as  schooner  rig,  cutter  rig, 
lugger  rig,  &o.  To  rig  is  to  fit  the  spars  with 
rigging,  &c.     To  rig  out  is  to  fit  out. 

Right  Away. — In  the  direction  of.  An  American 
term  for  quickly  out  of  land,  or  move  ahead. 


Right  Hand  Rope. — Bope  laid  up  or  twisted  with 
the  sun. 

Ring  Bolt. — A  bolt  with  an  eye  and  a  rmg  throngh 

the  eye. 
Ring   TaM. — The  studding  sail   of   a   fgmS   sail. 

(See  page  157.) 

Rings. — ^Booves  for  bolt  or  nail  clinohiniT- 

Rising  Floor. — Distinct  from  flat  floored,  or  flat 

bottomed  ;   Sharp    bottomed.       (See     "  Dead 

Rise.") 

Risings. — Stringers  fitted  inside  small  boats  to 
strengthen  them  and  support  the  thwarts. 

Roach. — The  curved  part  of  the  foot  of  a 
sail. 

Roadstead. — An  open  anchorage. 

Rockered  Keel. — A  keel  whose  ends  carve  upwards 
thus  "^^  .     (See  "  Cambered.") 

Rolling. — The  transverse  motions  of  a  ship  when 
amongst  waves. 

Rolling  Hitch. — A  way  of  fastening  a  rope  to  a 
spar. 

Room  amd  8pa,ce. — ^The  distance  from  the  oentre 
of  one  frame  to  the  centre  of  another. 

Bowc— (See  "  Ruff.") 

Rope. — Ropes  are  of  three  kinds ;  three-strand, 
four-strand,  and  cable-laid.  A  number  of 
yams  twisted  together  forms  a  strand. 
Three-strand  rope  (see  Fig.  212)  is  laid  right- 
handed,  or  with  the  sun  (sometimes  termed 
hawser-laid).  Four-strand  rope  (see  Fi^.  213) 
is  also  laid  with  the  sun  (sometimes  termed 
strand-laid).  Four-strand  rope  is  usually 
used  for  sheets  and  shrouds,  pennants,  and 


Fio.  212.     Fio.  218. 


Fre.  214. 


generally  for  standing  rigging*.  All  rope 
comes  under  the  general  term  of  oordage. 
Cable-laid  rope  (see  Fig.  214)  consists  of  three 
*' three-strand "  right-hand  laid  ropes  laid 
up  together  into  one ;  these  ropes  are  \^^ 
left-handed  against  the  sun.  Bigbt-hand  l*^«<i 
rope  must  be  coiled  with  the  sun  ;  oable-laid 
rope  is  coiled  against  the  sun. 

Rottgh-tree  Rail. — ^The   top   rail   fitted    to    the 

stanchions. 
Round  In. — To  haul  in  on  a  rope. 

Round  To. — To  bring  by  the  wind.  To  oome  up 
head  to  wind.  A  vessel  is  said  to  "  ^  round  " 
when  she  goes  about. 

Round  Turn. — ^To  pass  a  rope  twioe  lonnd 
a  pin  or  cleat  so  as  to  make  a  complete 
circle. 
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Rove. — The  condition  of  a  rope  that  has  been 
passed  through  a  sheave  hole  or  through  any 
aperture. 

Bowlocka. — The  fittings  on  the  gunwale  to  reoeiye 
the  tholes  or  orutohes  for  the  oars. 

Boyal.  —  The  sail  next  above  the  topg^allant 
sail. 

Boyal  Sta/ndard,-— The  flag  of  the  Sovereign  and 
Boyal  family.  It  is  always  flown  at  the  main. 
When  the  Sovereign  is  on  board,  ^e  standard 
is  flown  at  the  main,  and  the  Admiralty  flag 
(a  red  ground  with  fouled  anchor)  at  the  fore, 
and  Union  Jack  at  the  mizen. 

Royal  Yacht  Club.— A,  club  that  has  obtained 
permission  from  the  Home  Office  to  use 
thepreflx  "royal."  An  Admiralty  warrant 
obtained  from  the  Admiralty  does  not  confer 
the  title  ;  but  a  royal  yacht  club  that  has  not 
also  the  Admiralty  warrant  can  only  fly  the 
red  ensign,  and  this  can  have  no  device.  A 
club  with  an  Admiralty  warrant  takes 
precedence  of  a  club  that  has  only  a  Boyal 
warrant.     (See  "  Beoognised  Club.") 

Rudder  Trunk. — The  trunk  fitted  in  the  counter 
to  receive  the  rudder  post  into  which  the  tiller 
isfltted. 

Ruff  or  Roove. — ^A  small  ring  or  square  plate  ' 
placed  over  oopper  nails  before  clinching  in 
boat  building. 

R»les  of  the  Road. — Certain  rules  framed  under 
the  provisions  of  the  Merchant  Shipping  Act, 
1854,  to  enable  ships  to  better  keep  dear  of 
each  other.    They  are  as  follows j 

Art.  11.  If  two  sailing  ships  are  meeting 
end  on  or  nearly  end  on  so  as  to  involve  risk 
of  collision,  the  helms  of  both  shall  be  put 
to  port,  so  that  each  may  pass  on  the  port 
side  of  the  other. 

Art.  12.  When  two  sailing  ships  are 
crossing  so  as  to  involve  risk  of  collision, 
then,  if  they  have  the  wind  on  different  sides, 
the  ship  with  the  wind  on  the  port  side  shall 
keep  out  of  the  way  of  the  ship  with  the 
wind  on  the  starboiurd  side ;  except  in  the 
case  in  which  the  ship  with  the  wind  on  the 
port  side  is  dose  hauled  and  the  other  ship 
free,  in  which  case  the  latter  ship  shall  keep 
out  of  the  way ;  but  if  they  have  the  wind 
on  the  same  side,  or  if  one  of  them  has  the 
wind  aft,  the  ship  which  is  to  windward  shall 
keep  out  of  the  way  of  the  ship  which  is  to 
leeward. 

Art.  13.  If  two  ships  under  steam  are 
meeting  end  on  or  nearly  end  on  so  as  to 
involve  risk  of  collision,  the  helms  of  both 
shall  be  put  to  port,  so  that  each  may  pass 
on  the  port  side  of  the  other. 

Art.  14.  If  two  ships  under  steam  arc 
crossing  so  as  to  involve  risk  of  collision, 
the  ship  which  has  the  other  on  her  own  star- 
board side  shall  keep  out  of  the  way  of  the 
other. 

Art.  15.  If  two  ships,  one  of  which  is  a 
sailing  ship,  and  the  other  a  steam  ship,  are 
prooeeding  in  such  directions  as  to  involve 
risk  of  ooUis&on,  the  steam  ship  shall  keep 
out  of  the  way  of  the  sailing  ship. 


Art.  16.  Every  steam  ship,  when  approach- 
ing another  ship  so  as  to  involve  risk  of 
collision,  shall  slacken  her  speed,  or,  if 
necessary,  stop  and  reverse ;  and  every  steam 
ship  shall,  when  in  a  fog,  go  at  a  moderate 
speed. 

Art.  17.  Every  vessel  overtaking  any  other 
vessd  shall  keep  out  of  the  way  of  ^  said 
last- mentioned  vessel. 

Art.  18.  Where  by  the  above  rules  one  of 
two  ships  is  to  keep  out  of  the  way,  the  other 
shall  keep  her  course,  subject  to  the  qualifica- 
tions contained  in  the  following  artide. 

Art.  19.  In  obeying  and  oonstruing  these 
rules,  due  regard  must  be  had  to  all  dangers 
of  navigation ;  and  due  regard  must  also  be 
had  to  any  special  circumstances  which  may 
exist  in  any  particular  case  rendering  a  de- 
parture from  the  above  rules  necessary  in 
order  to  avoid  immediate  danger. 

Art.  20.  Nothing  in  these  rules  shall  exone- 
rate any  ship  from  the  consequences  of  any 
neglect,  Ac. 

[NoTS. — ^These  rules  will  only  remain  in 
force  until  Aug.  31,  1880;  after  which  date 
the  rules  given  at  the  end  of  this  Appendix 
come  into  force.] 

Run. — The  under  part  of  a  vessel  aft  defined  by 
the  buttock  lines  and  water  lines. 

Run. — To  sail  before  the  wind.  To  come  down 
by  the  run  is  to  lower  or  overhaul  without 
warning,  or  suddenly.  To  run  away  with  a 
rope  is  to  take  hold  of  a  fall  and  haul  on  it 
by  running  along  the  deck. 

I2un  Dovm. — To  foul  a  vessd  or  other  object 
wrongfully  or  by  accident. 

Bun  .Foul  Of. — To  get  into  collision  with  a  veesd 
or  other  object. 

Run  Out. — To  veer  out  a  warp  or  cable. 

Bun  Over. — ^The  same  as  run  down.  Generally 
denoting  cardessness  in  bringing  about  a 
collision. 

Runners. — (See  pages  115.) 

Running  Bowsprit. — A  bowsprit  that  is  fitted  to 
run  in  and  out  and  "reef"  like  a  cutter's. 
Since  1856  most  schooners  have  their  bow- 
sprits fitted  in  this  way. 

Bunning  by  the  Lee. — To  run  with  the  boom  on 
one  quarter  when  the  wind  is  blowing  on  the 
other  quarter.  A  dangerous  prooeeding. 
(See  "  By  the  Lee.") 

Bunning  Off  her  Helm. — Said  of  a  vessel  if, 
when  sailing,  her  stem  flies  up  to  windward 
(her  head  apparently  going  off  to  leoward) 
and  giving  her  Ice  helm  does  not  readily  bring 
her  to. 

8. 

Saddle. — A  projection  on  a  spar  to  support 
another  spar,  as  the  saddle  on  the  mast  for 
the  jaws  of  the  boom  to  rset  upon. 

Bafety  C(«aif.~(See  "  Cruickshank's  Cleats.") 

Sagging.—  Bending  or  curved  downwards ;  the 
opposite  of  hogging.  Sagging  to  leeward  is 
to  make  a  great  deiJ  of  leeway. 


Yacht  and  Boat  Sailing. 


Bail  Her  AIohj.-1«  rloM-hmlcl  .ailing,  •n 
onlFrjciTcn  to  thi-  hdiD'tDikn  wlicn  tie  i'  kvi'ii- 
iiiK  tlio  TpivK'I  too  vl»r  til  wiiiil,  mmiinit  that 
tk-  in  t<.  Vnv  lit'r  >  little  off  :  wil  her  fult<-r  nr 
hariltr  ur  "  nin  her  tbe  whole  ircight  <if  it," 
niemniiiK  the  niiiil.  uii<l  kcv|i  her  inwinK 
thniuith  the  trklrr  M  Unt  u  im-u'iblc. 

Sail  Hn,     Whi.'n  lyintr  tn  ir  iray  him  to  Iw  R<>t 

thn  hewl  -hkvtii  ilniir  uiiil  hlH  her ! "  Alw 
"Sail  h>-r  "  inn  Ki'iierkiniiuiiuiitiuii  tiiu  hvlui!!. 
niun  to  lie  very  careful  in  his  ■tuTing. 

Bailin-j  UinTfiiiiii — liooki  of  )ii1iit«|pi  which 
Aoi'ompkiiy  vharta. 

Hailiiia  -'ii  Sk'ilii.-  In  IKTU  k  (lenUnniiD,  iiii>l«r 
the  iii|rn>tiire  nt  "  Ulw^uiaut.  "  |iu>>li>hv>l  in 
The  yi'l-l  m  (hMiniiitinii  of  a  luil  be  hail  cnii- 
trivei)  flic  HiuUnfc  on  nhat**  in  ice.  T)if>  miil 
in  iiiaiU-  III  »  ld«c«  of  niilihucheil  i»liiii,  witli 
vUrlill.r  nioivlvil  emtit;  oneh  eD<l  i*  atlu'lieil 
(either  l>y  u  liiciutr.  u*  in  the  cmne  vt  u  uutler'ii 
Ivp^uil.  iir  liy  a  *i>le  heui,  Huvh  h<i  in  oiiuiiiiiu 
iu  wtiiiliiw  bliiiilHi  lu  K  liirfat  (tiek  or  jranl,  uf 
HUlOeinit  luuKtli  tn  ntn-ti-h  tliu  en<hi  of  the 
luil.  rhp  iMul  in  H|inHi>l  liy  b  t.'eiitnil  nuiii- 
yaril.  Iodk  enouith  tu  imijrct  !*in.  Ivftunl  the 
kiiil  at  «aeh  ciul :  UiIh  mnnt  be  atninit,  KtilF, 
and  liffht,  uiiil  lunnt  I*  fitted  at  each  vilrcinity 
with  tnu  Htinit  i-y,'.*,  Buiiiuth  riti  thu  iuHiile.  A 
|iieii'  of  itiml  liue  iw  it  "  Imiyanl "  ih  tiiailo 
fo-t  to  the  ei.'nlie  of  eauh  of  tha  "mull  yiaif, 
and  rove  thniDiih  tlie  cycn  at  tlic  uuds  »f  the 
nuiuyord,  then  ronnd   tho   ituiaU  J&rii,  luid 


through  the  eys  *Kain,  finifihing  up  with  a 
"  Rgnn  of  cicrht  nrizing  "  ronnd  tho  mniu  and 
small  yiLidn  ml  the  points  where  they  crons 
OQO  onothsr.  One  Unyard  in  first  toto  and 
m&He  funt,  tho  other  in  then  nxed  ok  % 


1  the   K 


The 


B  of 


tie  roanded  ends  b 
the  Hmsll  ysrds  hncklc  when  the  strain  of  the 
purchaxo  comoH  on  them.  To  preTcut  the 
leaches  of  the  sail  from  flappiuit,  and  to 
relieTo  the  small  yardn,  a  light  stay  is  led 
from  each  cud  of  them  to  the  extremity  of  ^ 
the  maiiiyard,  and  ma-lo  fant  to  the  socoud 
pair  of  eyes  already  mentiouuil.  The  nizo  of 
uil  for  a  gale  is  6ft.  by  3ft.,  Sft.  by  6ft.  for 
light  wind  i  Tft.  fiin.  by  Sft.  ia  >  good  siio 
for  oue  skatur  to  baniSo  in  ordiiury   wind. 


Two  ppo|ila  cOQ  nanaga  a  Mul  toge 
great  ciimfort.  The  »ft,  Vy  Oft.  mi 
t<«i  larpi>.  and  tall  men  coulil  maoairi 
oue.  Two  rows  of  roef  iwintii  wiK 
ItTi-at  lulilitiim,  and  mifrht  very  t 
ammjreil.  The  soil  must  Htaml  prrfe 
anr]  Uie  yanis  and  guar  mimt  bo  utoxi 
tn  litmr  the  strain  i>f  acttinfr  ovoryl 
taut,  tn  sailing  alone,  the  skatAr  aha 
thp  greikter  )iarl  of  hi*  sail  hefaiml  hin 
win.'  hi'  will  infallibly  be  takra  abu 
wind  is  Wfora  tlis  Iwam.  Kanninir  b 
winil  nscils  no  enmment.  bat  to  work 
ward  sntinfoctorily  and  tack  amoothlT 
some  iiroctipe. 

When  two  go  together,  Uio  aail  i 
IwiTeet  eoutiol.  llio  front  akatur  utei 
the  hinder  one,  wL<>  is  in  command,  b 
eunvOK  correctly  by  tho  wind.  It  ia 
v—y  to  gybe  or  tack,  and  ono  cui 
stoii  iuimoiliatvly  by  coming  head  to  wi 

I'ai'kiug  may  l>e  aoeompliiihetl  ^ 
diffi'reut  ways  : — When  eloeo  huuli^d, 
the  starboard  tui'k.  the  mil  being 
leeside  of  llic  man,  the  right  or  weatt 
will  tH<  in  fnint.  ttie  other  in  a  line  be] 
the  li'ft  hand  will  be  forwani,  and  tk. 
(which  answers  tn  main  nbeotl  holdi 
yanl  behind  his  back.  When  it  b- 
Bpcossary  to  go  ahont,  by  a  slight  inol 
of  hiH  skates  the  KkiLter  lulTs  sharply,  t 
shnki'B,  tho  feet  are  changed,  th« 
reuuiiuing  in  the  lUtme  position  aa  befor 
aail  rapidly  fills  on  the  otlier  side,  a) 
skater  shoot*  away  smoothly  on  the  pen 
with  his  sail  to  windward  of  him.  In 
rate  weather,  the  more  emarUy  this  ii 
the  better,  ^i^'hen  blowing  hard,  it  ia 
sary  to  take  a  wide  sweep  and  ehoot  f 
to  windward  in  stays,  rmming  a  little  ( 
wind  for  a  moment  after  Glling  away  ■ 
fresh  tack.  Wlicn  tacking  in  thia  n 
the  yard  will  be  alternately  to  wiiid)nu< 
to  leeward  of  the  aail.  In  the  former  of 
IKwitions,  the  strain  on  it  beoomeH  Terj  | 
and  for  this,  oa  well  ae  other  reaaong,  ft 
be  desirable    to    tack    in    the  other  w) 

When  close  hauled  with  the  sul  to  wiu 
of  the  man,  and  deairing  to  go  abont  wl 
bringing  the  wind  on  the  other  sids  a 
soil,  the  akater,  instead  of  luSng,  tun 
skatea  to  leeward,  keeping  the  sail  ■ 
behind  his  back,  and  running  for  a  mc 
right  before  the  wind.  While  in  this  poi 
ho  rapidly  shifts  his  hands  along  tha 
nntil  ho  reachen  tlio  point  at  whioll 
balance  of  his  head  and  after  oonTaa  bee 
correct  (this  in  a  most  important  coaal 
tion).  What  was  the  after  band  on  tha  < 
taik  becomes  the  foro  hand  now,  and 
was  the  leach  now  becomes  the  luff  of  tlM 
With  a  slight  biming  of  his  skatoa  to  i 
ward,  and  trinunitig  his  cauTOs  acoordl 
the  «kat«r  hanln  bis  wiud  iu  a  momeofc 
ahoobi  away  on  tlie  fresh  tack  with  ■ 
derod  relooity,  and,  if  the  manceaTre  haa 
■kilfnll;  performed,  with  a  loaa  of  only  • 
or  two  to  leeward.    Tliia  pUn  is  recomma 
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for  sailing  single-handed,. and  the  former  when 
two  people  are  going  together. 

Changing  feet  is  perfeotlj  easy ;  one  foot 
can  be  slid  in  front  of  the  oUier  at  any  time. 

Any  skafces  that  are  sore  not  to  come  off 
(as  Acme  often  do)  will  answer  equally  well. 

When  dose  haoled,  the  skater  keeps  by 
far  the  greater  portion  of  the  sail  behind 
him ;  when  reaching,  he  poshes  it  more  for- 
ward. This  answers  to  setting  a  big  jib  ;  and 
when  running,  he  stands  right  in  the  middle. 

Sails. — Sails  in  this  country  are  usually  made 
of  flax  in  the  form  of  canyas.  In  America 
nothing  but  cotton  canvas  is  used.  Cotton 
stretches  less  than  flax ;  but  the  objection  to 
it  is  that  in  case  of  rain  it  takes  up  so  much 
water  as  to  become  exceedingly  heavy  and 
so  hard  as  to  be  almost  unmanageable  with 
the  hands.  Information  on  the  cutting  out 
and  making  of  yacht  and  boat  sails  will  be 
found  in  Kipping's  treatise  on  **  Sail  Making," 
2b,  6(i.,  Weale's  Series. 

8t,  Andrew's  Flag,  ^  A  blue  flag  with  white 
diagonal  cross,  thus  X 

8t  George's  Jack, — A  white  square  flag  with  red 
St.  George's  cross  (right  angled,  thus  -f ), 
used  by  admirals  in  tiie  Boyal  Navy.  A  vice- 
admiral's  flag  has  one  red  ball,  and  rear- 
admiral's  two.  An  admiral  flies  his  flag  from 
the  main,  vice  from  the  fore,  rear  from  misen. 
St.  George's  Jack  was  the  English  flag  before 
the  union  with  SootUnd  luid  Ireland.  (See 
**Jack.") 

8t,  Patrick's  Cross.— A  red  diagonal  ozoss,  x 

8aU  and  Fresh  Water.— A  cubic  foot  of  salt  water 
weighs  641b. ;  a  ton  contains  35  cubic  feet 
A  cubic  foot  of  fresh  water  weighs  62*  51b. ; 
a  ton  contains  36  cubic  feet :  hence  salt  water 
bulk  for  bulk  will  sustain  a  greater  weight. 
When  a  vessel  goes  from  salt  water  to  fresh 
she  is  sometimes  lightened  in  ballast,  in  order 
that  she  may  present  the  same  surface  for 
friction.  There  will  be  a  loss  of  stability, 
and  on  the  whole  the  practice  is  of  doubtful 
utility.  Begarding  the  case  inversely,  if  a 
vessel  be  loaded  down  in  salt  water  to  the 
same  depth  that  she  has  been  floating  at  in 
fresh  water,  and  driven  at  the  same  speed,  the 
resistance  will  increase  in  ratio  to  the  superior 
density  of  salt  water.  No  exact  experiments 
have  been  made  to  ascertain  whether  a  vessel, 
by  floating  somewhat  lighter  in  salt  than  in 
fresh  water,  meets  with  a  decrease  of  re- 
sistanoe.  The  comparison  would  be  always 
attended  with  difficulty,  as,  if  there  wore  a 
difference  in  the  resistance,  it  would  be  a  very 
complicated  matter  nnraveUing  it,  as  it  would 
be  necessary  to  know  how  much  of  the  re- 
sistance depended  on  skin  frietion,  and  how 
much  on  wave  making.  We  are  inclined  to 
think  that  the  resistanoe  (taking  weight  for 
weight)  is  a  trifle  lees  in  salt  water  than  in 
fresh.  By  removing  weight,  so  as  to  float  at 
the  same  load  line  as  in  salt  water,  the  resis- 
tance in  fresh  water  would  be  less,  but  the 
question  of  diminished  itabilitj,  which  re- 
moving weight  involve*,  is  tneh  a  Mrioua 


matter  that  removing  weight  for  river  sailing 
cannot  be  advised.  (See  "Tacht  Designing," 
page  93.) 

Salute. — A  salvo  of  cannon  flred  as  a  mark  of 
respect  and  honour  to  a  royal  personage, 
commodore,  vice  or  rear  commodore,  flag,  Ao, 
A  Boyal  Salute  is  twenty-one  guns.  Among 
yacht  dubs  it  is  usual  to  salute  a  flag  officer  on 
hia  first  hoisting  his  flag  (swallow-tail  burgee) 
on  a  club  station  at  the  beginning  of  a  season, 
and  when  he  hauls  it  down  at  the  end  of  a 
season,  by  eleven  guns  for  a  commodore,  nine 
for  a  vice-commodore,  and  seven  for  a  rear-com- 
modore respectively.  It  is  etiquette  for  a  flag 
officer  of  a  club  to  return  a  salute,  but  a  royal 
personage  does  not  do  so.  The  practice  used 
to  be  for  a  yacht  to  "  salute  the  flag  "  on 
arriving  at  a  station ;  this  praottoe  is  still  in 
vogue  in  America,  a  junior  always  saluting 
first.     (See  **  Dipping  the  Ensign.") 

Save  All. — ^A  water  sail ;  a  sail  set  underneath 
booms  in  light  weather. 

Scant, — When  the  wind  is  very  bare ;  when  the 
wind  comes  so  that  a  vessel  will  barely  lie 
her  course. 

Scantlings. — The  dimensions  of  all  kinds  of 
timber  used  in  the  construction  of  a  vessel. 

Scarph  or  Scarfs  or  Scarve. — A  method  of  joining 
pieces  of  wood  by  tapering  their  ends.  A  box 
scarph  is  when  the  ends  are  not  tapered,  but 
a  half  thickness  cut  out  of  each  part  so  that 
when  put  together  the  parts  form  only  one 
thickness. 

Schooner. — ^A  fore-and-aft  rigged  vessel.  A  top- 
sail schooner  has  yards  on  her  foremast, 
and  sometimes  on  her  mainmast,  but  no 
courses. 

Scoipe. — Length  or  drift  of  rope  or  cable. 
Score, — A  groove  to  receive  a  rope  or  strop,  ho, 
Scowing  an  Anchor. — When  smiUl  boats  have  to 
anchor  on  ground. known  or  suspected  to  be 
foul,  it  will  always  be  prudent  to  scow  the 
anchor.  Unbend  the  cable  from  the  ring,  and 
make  the  end  fast  round  the  crown,  shank,  and 
fiukes  with  a  clove  hitch,  and  bring  the  end  a 


Fiob  Hit. 

baok  to  <,  and  stop  it  rouBd  the  eable  with 
■pun  yam  or  hitehes  ;  take  the  eable  baok  to 
the  shackle  and  stop  it  as  at  b;  when  the 
cable  is  hauled  upon  by  the  part  o  the  slop  at 
h  will  break,  and  the  fiuke  of  tiie  anchor  eaa 
be  read%  lifted  out  of  its  bed.  Sometimes, 
instead  of  soowing  the  anehor  a  trip  IkM  ia 
b«it  to  the  Grown  and  bm(ftd.  0«e 
<*  Anchor.") 
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Serten*. — The  wood  shelTCe  and  s<;iv«nH  pvnted 

Ted  for  port  side,  uid  gitioa  for  ntarboard,  in 

vMoh  >  Teasel's  side  ligbta  are  carried.     (8m 

Side  liffhta.) 
BeroU  Head. — The  ontward  ourrod  part  of  the 

knee  at  tha  upper   fore  part  of   the  stem, 

oalled  Tolete. 
Bead. — To  run  before  a  galo  of  wind  with  Teiy 

little  oanrae  set,  or  "  nndor  bare  polei." 
SctiU. — An  oar.    To  moU  U  to  propel  a  boat  bj 

working  an  oat  orer  the  oantra  of  the  tranaom 

oD  the  principle  of  the  Mraw. 
Bewpperi. — Apertares  cnt  in    the  bnlwmrki   or 

watermiTB  to  clear  the  deok  of  water. 
Bta,  A. — A  wave.     A  hear;  sea  la  when  the  wavei 

are  large   and  ateep.      When   a  qnaDtity  of 

water  falls  aboard  a  Teasel  it  ia  said  that  "  ahs 

■hipped  a  sea." 
Sea.  Boat. — A  Teuol  Bt  to  go  to  lea.    A  good 

■orv  boat  is  a  relative  torm,  and  means  a  reMel 

that  does  not  pitoh  badl;  or  lahonr  in  a  lea, 

or  does  not  ship  mach  water,  and  ia,  above  all 

thiuga,  bandf  ia  a  aoa. 
Btam. — The  lino  formed  bf  the  meeting  of  two 

planks  ;  overlapping  partt  of  canTsa  in  ■  ssit. 
Sea  Jfife.— The  Hiitioth  part  of  a  degree  i  the 

same  ils  a  geographical  mile  or  nantical  mile. 

(See  "Knot.") 
B«a  Pie.— A  di«h  made  ap  of  all  aorta  in  lit;era. 
Mm   iray. — Qenerallj  need  in  the  aeiiBe  of  wares 

in  an  open  aea,  meaning  a  dintarbed  sea. 
Btaworthy. — Ineverj  respect  fit  to  go  to  aea.     In 

chartering  a  ship  it  is  iaaisted  that  ebo  mnat 

be   "  tight,   stannoh    and    atrong,   and  well 

equipped,  manned  with  an   adequate  crew, 

proriaiona,  4e." 
Saeond    Topiait. — A    gaff    topaail    between    the 

largeat  (the  Utter  not  being  a  ballooner)  and 

the  jib-headed  topaail, 
BlUiagee  Slrop.— A  strop  made  of  spnn  jam  laid 

np  in  ooila  and  marled. 
8*rve. — To  oover  a  rope  with  apiin  yam  called 

Serving  Mallet. — The  mallet  which  riggers  nsa  to 
wind  aerrice  roiuid  ropea  and  bind  it  np 
tightly  together. 

B4t.—To  hoiat  or  make  sail.  Thia  word  is  some- 
time! improperly  oonfnied  with  "  ail "  in 
r«fereiiM  to  the  way  ■  sail  atrada. 

8*t  Plyinf.—StA  aat  on  a  stay  or  bent  by  a 
lacbig ;  a  jib  in  a  ontter  ia  act  flying. 

Btt  qf  the  Tide. — Direction  of  the  nurent. 

S$tting  Up. — Ponhaaiiig  np  or  hanling  rigging 

Btued  or  Sued.— Tha  condition  of  a  veaiel  that 
grounds  and  en  the  return  of  the  tide  is  Dot 
Boated.  If  tha  tide  doa  not  lift  bar  by 
2ft.  she  is  aaid  to  be  "sewed"  2ft.  It  the 
tide  on  falling  does  not  leave  her  quite  dry, 
she  is  said  to  •'  sew  "  1ft.,  2ft.,  3ft.,  or  more, 
as  the  oaae  may  be. 

BhaeiU. — A  U-shaped  erook  with  an  eye  in  each 
«nd,  through  which  a  screw  holt  is  passed. 
"""*""  '         '       "   re  often  preferred  to  hooks. 


Varionaly  nsed ,  and  ai 


in  1874,  sa  an  improvement  on  the  ■pimuk 
It  conaistw]  of  a  gaff,  goose-seekwd  to  tfa*  ft 
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aide  of  tha  oMthMd,  and  »  boom  to  the  fore 
■ide  of  tbe  moat  mt  dealt.  Wbea  the  spm 
ware  in  their  plaoea  (the  g«ff  being  set  up  by 
hal;ardB  Bimiloi  to  the  peak  halyarda  of  the 
nainuil),  th«  aul  vu  hoiated  by  its  peak 
earing  and  throat,  and  hanled  oat  by  ite  olew 
to  the  boom  end.  Above  tl^e  gaS  a  jib'headed 
topsail  was  hoisted.  There  were  an  atter-braoe 
for  the  gatf,  on  aft  and  a  fon  gaj  and  lapping 
lift  tot  tbe  boom.  The  mile  were  nearly  of 
the  dimeDsioni  of  tbe  main  sails.  (See  Fig. 
117.)  Pnottoally  it  was  tonnd  that  thsre  wae 
too  mnoh  gear  for  tbe  sail  to  be  got  ont  in  a 
hairy,  and  in  a  strong  wind  the  spars  and  gear 
woald  not  hare  boma  the  strain  of  snoh  large 
sails  i  and  so  tbe  spinnaker  remains  in  nse. 
We  beliere  Messrs.  Harrey  and  Fryer's  patent 
has  only  been  fitted  to  one  vessel,  tbe  Sea- 
belle,  and  she  only  tried  it  onoa  in  a  match. 

The  plan  appears  to  hare  been  invented  by 
Ht.  N.  M.  Cnmniina,  *e  Hut  gentleman  bad  a 
"  shadow  "  fitted  to  his  yaaht  Eleotra  in  1868. 
Fig.  118  is  a  sketch  of  tbe  Gleatra  under 
the  shadow  or  "  olond,"  as  Mr.  Cammina 
termed  it. 
Bhaict,  To.— To  sail  a  vessel  so  oloee  to  wind  that 
theweatheielothaot  the  sails  shake;  the  head 
sails  generaUy  are  the  first  to  shake,  and  if  tbe 
helmsman  does  not  noUoe  it  someone  who  doea 
sings  ODt,  "AH  shaking  forward  ;"  or  "Near 

AAoJc*  Oul  a  Ra^. — To  nntie  the  reef  points  and 

unnill  a  reef. 
BhoUma  Boilinl.— With  a  very  limited  depth  ol 

hou. 

Shops  a  CouTtt. — To  steer  a  pardonlar  oonne. 

Sharp    BoHomad  or  Sharp  floored.— A   voMel 
with  V-shaped  seelions. 

SAorp  BavxA. — With  a  very  fine  entranoe  or  a 
bow  whose  two  sides  form  a  very  aante  angle. 

Sharp  fiterned. — A  stem  shaped  something  like 
the  fore  end  or  bow,  tbni  ^. 

Sheathing.— The  copper  sheets  pnt  on  the  bottom 
of  a  vsasel.  ISos.  and  20oi.  oopper  is  gene- 
rally nsed  foryaahte.  Sometimes  SOoi.  oopper 
at  tbe  load  line,  and  ISoa.  below.  The  siua 
and  weight  of  sheathing  are  osnally  as  fol- 
lows : — tSin.  by  20in.,  and  more  oommooly 
for  yachts  48in.  by  14tn.  The  weight  per 
■hOBt  of  tbe  Min.  by  2(Hn.  is  T'Slb.,  there 
being  18oi.  to  the  square  foot.  The  weight 
per  sheet  of  tbe  Min.  by  ]4in.  ia  as  onder  : 
13oi.         I'STlb.      I     28oi.      ll.STlb. 
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ISO  naila  to  a  sheet,  or  lowt.  naila  to  every 
lOOsbeeta.  Theallowanos  made  for  old  copper 
is  generally  one-eigbth  lees  tbe  prioe  paid  for 
new.  That  ia,  it  the  prioe  of  new  oopper  be 
80t.  per  ton,  the  prioe  of  old  will  be  701.  per 
ton.  This  prioe  ia  subject  to  another  dedoe- 
tion  of  51b.  per  owt  for  droaa,  Ac.  Copper 
is  usually  put  on  so  that  the  edgea  overlap, 
but  in  the  oaee  of  a  tew  yachts  the  edgea  of 
the  oopper  have  been  bntted :  thatis,  Iheedgee 
were  laid  edge  to  edge  and  the  n^la  were 
eoDnter  aonk  and  soonred  down.    Of  oonrse 


this  plan  entails  enormooa  tronblc,  bnt  the 
snpeiior  snrtaoe  it  presents  can  be  oonsidered 
as  a  oompeneation.  Many  yacht  bnildeie 
obtain  tbe  oopper  shBathing  of  HeHBre,  Neville, 
Dmoe,  and  Co.,  13,  Shar borne-lane,  E.C. 

Sheaw.— The  wheel  witbin  a  block  or  in  the 
sheave  bole  of  a  spar  over  wbiob  ropea  pais. 

Bhtapiha/nk. — A  plan  of  abortening  a  rope  bj 
taking  up  a  part  and  folding  it  into  two  loopa 


or  bights,  and  then  patting  a  half  bitch  of 
each  standing  part  over  a  bigbt. 
Shier. — Tbe  fore-and-aft  onrve  of  a  veaael'a  deck 
or  bnlwarks. 

To  sheer  ia  to  pnt  tbs  mdder  over  when  ■ 
veaeel  is  at  anobor,  so  as  to  canse  her  to  move 
laterally  and  ride  clear  of  her  anchor.  A 
vessel  ia  said  to  break  her  sheer  when  she 
departs  from  the  sheer  that  baa  been  given 
her. 
fiheer  FuU.— An  old  veaael  fitted  with  sheen, 
whereby  meats  are  lifted  into  other  veaaela. 
Sometimea  used  in  the  sense  that  nothing  bat 
tbe  hoik  remaina. 
ShfT  Vait.— Two  masts  fitted  in  the  form  ef  * 

triangle,  termed  sheerl. 
iSheer    Pian    or    Shnr    ihuugU.— A   drawing 
showing  a  longitudinal   vertical  seotaon   or 
profile  of  a  veesei.     (See  Plate  m.) 
Shetr*. — Two  apars  erected  in  the  form   of  • 
triangle  (q>ei  uppermost),  to  taiae  er  lift 
heavy  epan  by. 
Sh*y.— A  etrong   piece  of  timber  running  the 
whole  length  of  the  vessel  inside  the  timber 
heads,   binding  tbe    timben    together;    the 
deck  beams  rest  on  and  are  fastened  to  the 
ahelf.     (See  page  lOS.) 
Sheaf  .—A  rope  or  chain  by  which  the  lowar  after 

oomera  at  eaila  are  aeouied. 
Sheet  Home. — To  strain  or  haul  on  a  abeet  until 
tbe  toot  of  a  eail  ia  as  etntight  or  taut  aa  it 
can  be  got.  When  tbe  clew  of  a  gatt  topsail  ia 
haoled  close  ont  to  the  obeok  block  on  the  gaff. 
In  square-rigged  veaaela  a  sail  ia  said  to  be 
abeeted  borne  whan  the  after  clews  are  hauled 
close  ont  to  tbe  sheet  blocks  or  aheave  holea  in 
the  yard.    This  no  doubt  ia  the  origin  of  the 

Sh\ftijig  BtwUtayt. — The  baoketays  that  are  only 
temponrily  set  up  and  shifted  every  lime  a 
vessel  ia  pnt  about  or  gybed.      (See  "  Pre- 

SM/(inir  Ballait.— Ballaet  carried  tor  shifting  to 
windward  to  add  to  stiffness.  A  practice 
severely  oondemned  in  yacht  racing.  (See 
page  48.) 

Skating  her  flerih. — When  a  veaael  removea  from 
an  ancbonga,  Ac. 

SKifl  oS  Plonk.- The  diatanoe  one  plank  overl^a 
another. 

Sh^  Pori»,  Tb.— To  prooeed  from  one  port  to 
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Shift  Tackt,  To.— To  go  from  one  took  to  the 

Shift  fAe  Htlm. — To  moTe  the  tiller  from  one 
■ide  to  the  other  i  thne,  if  it  is  pat  to  port,  %a 
ordeT  to  ahift  the  helm  meuu  pat  it  to  it&r- 

Bhifl  of  Wind.—  A  oh&nge  of  wind. 

Bkiti  Up. — To  olimb  np  the  Hhrondi  by  t!ifl  huida 
bnd  shinB,  when  the;  are  not  rkttled  down. 

SHip.Tc—TopntuijUiiDgin  position.  Toen^ag« 
M  one  of  the  orew  of  a  tobhsI.  To  ahip  » 
sea,  to  ship  a  eratch,  to  ehip  a  aeamBiii,  to. 

Ship  Shops. — Done  in  a  proper  and  animpeaoh- 
abls  manner. 

Sfctpi'  Paperi. — These  indnde  builders'  cartifi- 
oate,  register  {in  oase  of  not  being  an  original 
owner,  bill  of  «ale  as  well),  bUl  of  lading,  bill 
of  healtb,  Ao,  Also  in  ths  oase  of  a  ;aoht 
her  Admiralty  warrant. 

Shiver. — To  loft  np  and  oaase  the  sails  to  ihivei 
or  lift. 

Sfitver  tht  Miten. — To  loft  ap  nntil  the  miien 


lifts  oi 


Sho»  or  Shod. — Iron  platss  riretted  to  the  ends 
of  wire  rigging  to  receivo  shackle  bolts. 

Sho™.— Tha  land.  A  support  of  wood  or  iron,  a 
prop. 

ShoriTack»  or  Short  Boardii. — Beating  or  working 
to  windward  b;  frequent  taoking. 

Shor(en.^The  wind  is  said  to  shorten  when  it 
oomes  moreahead.  Toshortensail,  to  takein 
saU. 

Shoot. — To  more  through  the  water  after  the 
means  of  propulsion  is  withdrawn. 

Shy. — The  wind  is  said  to  shy  when  it  oomes 
from  ahead  or  breaks  a  yeasel  off. 

Bide  KeltonM. — Stoat  pieoes  of  timber  fitted  fore 
and  aft  on  either  side  of  the  keel. 

Side  LighfL—The  red  (port)  and  green  (star- 
board) lights  oarried  by  vessels  when  onder 
way.  Small  yachts  during  bad  weather  are 
not  required  to  hare  their  side  lights  flied, 
but  must  always  hare  them  ready  on  deck  on 
their  proper  sides  ready  to  show.  Open  boats 
must  carry  lights,  and  if  the  usual  side  lights 
are  not  used  they  mutt  have  lanterns  fitted 
with  green  and  red  sUdeSi  to  show  when 
required.  8t«am  yachts  and  steam  lannchea, 
ia  addition  to  the  ugital  side  lights,  most  carry 
■  white  light  at  the  masthead.  Steam  veiieU 
when  towing  most  oatry  two  white  lights 
(vertioally)  at  the  masthead.  All  Tassels  when 
at  anohor  are  required  to  exhibit  after  sundown 
a  whil«  light  at  a  height  not  aiceeding  20ft. 
above  the  hoU.  This  light  must  be  visible 
one  mile,  and  show  all  round  the  horiion.  It 
is  nsnal  to  put  this  light  on  tiie  forestay. 
Pilot  vesEelB  carry  a  white  masthead  light,  and 
exhibit  a  "flare  up"  every  fifteen  minutee. 
Fishing  veiBelB  and  open  boats,  when  riding  to 
Bets,  carry  a  white  light  and  show  a  flare  up 
oooaaionally.  If  drift  netting,  a  fishing  boat 
must  carry  two  red  lights  vertically.  A 
ship  which  is  being  overtaken  by  another 
(hip    most    show   a   white    light   or    Bare 


np  over  her  item.  Previoiu  to  1847  tben 
had  t>een  no  regulation  ma  to  Ote  oanying 
of  lighta ;  the  caatom  beaag  for  ships  to 
exhibit  a  light  over  their  sides  whan  ap- 
proaohing  each  other  at  tug'ht ;  bnt  in  l&i7 
the  Admiralty  wera  empowered  to  make 
regnlations  respecting  li^lito,  and  ateunofl 
were  ordered  to  exhibit  »  white  light  at  thi 
maatbcAd,  a  green  light  to  etarboArd,  Uld  s 
red  light  to  port,  and  Tessols  at  anchor  a  bright 
light-  And  sailing  abips  irere  ordered  to 
show,  when  required,  a  green  li^ht  on  Ht 
starboard  side  and  a  rod  to  port.  An  betweu 
steamahips  and  sailing  vesaela,  tha  latter  was 
required  to  present  a  light  to  the  former  wimt 
there  wa«  any  danger  of  oolliaion.  The  Ad- 
miralty Court  acted  npon  ths  Admiralty  BoIh. 
The  Order  in  Counoil  ieened  in  pnmiunM  at 
the  Act,  and  dated  Jnne  29,  1 848,  and  the  Act 
18S2,  re-affirmed  the  former  re^olatioBB  aate 
steamers,  and  reoommended  all  Bailing  ire— til 
to  be  provided  with  red  and  green  shadid 
lanterns,  and  lights  to  be  shown  on  the  port  <* 
starboard  bo*,  aooording  to  the  side  a  vsmI 
might  be  approaching.  Section  295  of  tfai 
Merchant  Shipping  Act,  1854,  oonBnned  Its 
powers  of  the  Admir^ty  to  the  ssuns  sftsnt 
aa  before-  The  Merchant  Shipping  Act,  IBS, 
did  not  alter  the  law  with  reapeot  to  ntramriT. 
bnt  made  it  oompnlsory  on  suling  ships  te 
keep  their  side  lights  fixed  instead  of  dti- 
playing  red  or  green  lights  by  hand  lamea 
(See  "  Lights."} 
Biding  or  Bidtd. — The  sise  «f  a  timber,  to., 
between  its  two-plane  aides.  (See  "  HonU- 
ing.") 
Sight  the  Anchor.— To  faeavo  np  the  anohor. 
Sig»ai  of  Di*tTt*i. — An  ensign  hoiat«d  jaek  dows- 

5i(.— Sails  are  said  to  "sit"  well  whmthQds 
not  girt,  pucker,  belly,  or  shake.  This  woid 
is  somatiines  wrongly  written  "  aet." 

alctet. — An  instrument  (nsnally  a  horn  on  a  stickl 
for  wetting  sails-  In  old  yaoht  olab  mhi 
skeeting  to  windward  only  was  allowed,  ai  it 
was  thought  the  ikeet  might  bo  nsed  as  a 
means  of  propulsion. 

SIddi, — Pieces  of  timber  pat  nndor  a  boat's  both* 
for  resting  her  on  deok,  or  wl 


Slciff. — A  small  beat  osed  by  cosuit  iisliii  iiMis  tst 
the  oonveyanoe  of  paasengera. 

Shin. — The  outside  or  inside  pl»akiiig  of  a  vm^ 

Skin  Reaittance. — Ths  roBistaiiae  a  Tesael  nstta 
with  owing  to  the  frictioii  of  the  water  on  te 
plank  or  ehaathing.     (Bna  "  Ttoirirtsnnw  ") 

Sictpper. — A  slang  term  for  the  mastar  at  a  J^i 
or  othar  veesel. 

Skysail.—i.  square  sail  set  aboTO  the  loyab. 

Bky  Beraper. — A  triangular  aail  a«t  above  &• 
skysail.  Sometimaa  the  tail  ii«zt  abovs  th 
skysail  is  a  square  sail ;  then  it  is  twnsd  » 
mooosail,  and  the  wmil   aboTO   tint  a  •ta^ 

Shji  Pilot. — A  term  ^ipUed  by  nailnri  to  ol 
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Slab  Reef. — A  kind  of  half-reef  in  a  mainsail 
below  the  first  reef,  it  takes  up  the  foot  or 
slab  of  the  sail. 

SlcLck. — Not  taut.  To  slack  up  a  rope  or  fall  of 
a  tackle  is  to  ease  it. 

Slack  Helm. — When  a  vessel  carries  yery  little,  if 
any,  weather  helm. 

Black  Tide. — The  tide  between  the  two  streams 
when  it  nms  neither  one  way  nor  the  other. 
There  is  hi^h- water  slack,  and  low- water  slack. 

Black  in  BtoAfs. — Slow  in  coming  head  to  wind, 
and  still  slower  in  paying  off. 

Slant  of  Wind. — A  favoaring  wind.  A  wind  that 
frees  a  vessel  when  close-hauled. 

Sleepf  or  All  Asleep — ^When  the  sails  are  full  and 
do  not  flap  or  shiver. 

Sliding  Keel.-^See  page  244.) 

Slmgs. — Bopes  or  strops  used  to  support  or  sling 
yards,  &o. 

Slip. — To  let  go,  as  to  slip  the  cable. 

Sloop. — A  fore-and-aft  rigged  vessel  something 
Uko  a  cutter,  but  usually  has  a  standing  bow- 
sprit. Small  sloops  have  only  one  head  sail 
set  on  a  stay.     (See  pp.  246  and  333.) 

Slot. — An  aperture  generally  for  a  pin  or  bolt  to 
travel  in. 

Sma>ck. — A  small  trading  vessel  usually  cutter 
rigged.     A  fishing  cutter. 

Small  Helm. — Said  of  a  vessel  when  she  carries 
weather  helm. 

Snatch  Block. — A  block  with  an  opening  in  the 
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shell  BO  that  a  rope  can  be  put  over  the  sheave 
without  reeving  it.     (See  Fig.  221.) 

Sneak  Boat. — A  shallow  and  beamy  boat  in  use 
on  the  Ohio  and  Mississippi. 

Snotter. — An  eye  strop  used  to  support  the  heel 
of  a  sprit. 

Snuh. — To  bring  a  vessel  up  suddenly  when  she 
has  way  on  and  only  a  short  range  of  cable 
to  veer  out.  Sometimes  necessary  if  the  vessel 
must  be  stopped  at  all  costs,  but  a  practice 
likely  to  break  the  fluke  of  an  anchor  if  it  is 
a  good  and  quick  holder. 

Sniuf. — Comfortably  canvassed  to  suit  the  weather. 
Anything  made  neat,  or  stowed  compactly. 

So! — An  order  to  cease,  often  given  instead  of 
"  belay  *'  when  men  are  hauling  on  a  rope. 

Soldiers'  Wind. — ^A  wind  so  that  a  vessel  can  lie 
her  course  aU  through  to  her  destination  with- 
out tacking  or  any  display  of  seamanship. 

Sounding.— {See  "  Lead.") 


Sowndings. — To  be  near  enough  to  land  for  the 
deep  sea  lead  to  find  a  bottom. 

Spates. — Cross  shores  used  to  keep  the  frame  of  a 
vessel  in  position  whilst  building. 

Span. — A  rope  made  fast  by  either  end  to  ^  spar 
or  stay,  usually  for  the  purpose  of  hooking  a 
tackle  to.  Spans  are  now  commonly  fitted 
to  gaffs  to  hook  the  peak  halyards  to.  (See 
page  139.) 

Spanish  Burton. — A  purchase  composed  of  three 
single  blocks.  A  double  Spanish  Burton 
consists  of  one  double  and  two  single  blocks. 

Spanish  Reef. — A  knot  tied  in  the  head  of  a  jib- 
headed  sail  to  shorten  the  hoist  or  reduce  the 
area  of  the  sail. 

Spanker. — The  fore-and-aft  sail  set  with  boom 
and  gaff  on  the  mizen  of  a  square-rigged 
ship  ;  termed  also  the  driver. 

Span  Shackle. — A  bolt  with  a  triangular  shackle. 
The  gammon  iron  that  encircles  the  bowsprit 
at  the  stem.  When  it  is  directly  over  the 
stem  the  forestay  is  shackled  to  it. 

Spars. — The  masts,  booms,  gaffs,  yards,  bowsprit, 
&c.,  of  a  vessel. 

Spars,  Mensuration  of. — Cubical  contents  of  a 
spar  can  thus  be  found.  Find  the  area  of 
each  end  (see  "  Area  of  Circles) ;"  add  the  areas 
of  the  circles  together  and  halve  the  sum. 
Multiply  the  half  by  the  length  of  the  spar. 
If  the  spar  tapers  towards  each  end,  the  area 
of  each  end  and  the  middle  area  should  be 
taken,  added  together  and  divided  by  3. 
And  the  plan  is  as  follows :  take  the  girth 
(see  circxunferenoe  "Areas  of  Circles")  of 
the  spar  at  each  end  and  halve  it.  Find  the 
square  of  the  half,  and  multiply  it  by  the 
length  of  the  si>ar.  If  the  spar  tapers  at, 
both  ends,  find  the  girths  at  three  places,  halve 
and  divide  by  3;  find  the  square  of  the 
quotient,  and  multiply  it  by  the  length  of  the 
spar.  The  weight  of  spars  can  be  found  by 
multiplying  their  solid  contents  by  the  weight 
in  pounds  of  a  cubic  foot  of  the  wood  the  spar 
is  made  of.  Thus  a  cubic  foot  of  red  pine 
will  weigh  from  32  to  401b.,  and  a  cubic  foot 
of  oak  from  53  to  601b.  (See  "  Weight  and 
Bulk  of  Substances.") 

Speed  Indicators.  —  The  log-line,  log-ship,  and 
sand' glass  have  done  service  to  test  the  rate  of 
speed  for  more  than  two  hundred  years  ;  but 
they  make  at  the  beet  a  clumsy  contrivance,  and 
it  is  not  surprising  that  many  attempts  have 
been  made  to  supersede  it.  Of  these  perhaps 
Massey's  and  Walker's  logs  are  the  best 
known,  and,  with  certain  limitations,  the  most 
reliable ;  but  one  objection  to  these  has  been 
that  they  do  not  show  at  a  glance  the  rate  of 
sailing,  and,  if  anything  fouls  the  log,  the 
record  of  the  distance  sailed  through  the 
water  is  imperfect.  Another  disadvantage — 
although,  it  must  be  confessed,  it  is  a  small 
one — ^is  that,  before  the  distance  run  can  be 
ascertained,  the  log  has  to  be  hauled  in. 
Some  eight  years  ago  we  recollect  witnessing 
some  experiments  in  America  with  a  fantail 
log  attached  to  a  small  wire,  which  necessarily 
turned  with  the  log.    The  wire  was  attached 
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to  some  dock-like  machinery  on  the  poop,  and 
a  dial  recorded  the  number  of  miles  tailed. 
ThiB  instrament  was  said  to  haye  kept  a  true 
record  of  diitanoes  in  a  Toyage  to  the  West 
Indies  and  back  ;  bat,  as  it  does  not  appear 
td  hare  come  into  general  use,  it  may  be 
presumed  that  it  was  sabjeot  to  mishaps. 
Sejnolds's  ''pendent  log"  is  similar  to  the 
American  oontriyanoe,  inasmnoh  as  it  registers 
on  board  the  miles  run. 

The  speed  indicators  which  most  resemble 
the  line  and  log-ship  in  its  resnlts  are  those 
which  only  show  the  rate  of  saQing  per  hoar, 
and  do  not  record  the  distance  trayersed.  Of 
these  perhaps  Berthon*s  log,  or  adaptation  of 
it,  is  the  most  in  fayoar,  and  if  properly 
adjusted,  marks  Tery  accurately  the  speed  per 
hour  at  any  moment.  Berthon's  log  consists 
of  a  tube,  which  passes  through  the  keel,  or 
any  immersed  part  of  the  hull,  and,  as  the 
water  will  rise  in  this  tube  in  accordance  with 
the  speed  through  the  water,  it  was  not  a 
difficult  matter  to  adjust  a  speed  indicator  in 
connection  with  the  tube.  Another  kind  of 
log,  on  the  dynamic  principle,  is  one  invented 
by  the  late  Mr.  Joseph  Maudslay.  This  was 
a  Tery  simple  contriyanoe,  and  consisted  of  an 
ordinary  Salter's  spring  balance,  a  line,  and 
small  weight. 

The  line  was  25  fathoms  long,  and  1  inch 
in  circumference.  The  lead  weight  was 
6  inches  long,  1|  inches  in  diameter,  and 
weighed  about  2jlb.  The  ends  of  the  lead 
were  rounded  off.  A  hole  was  made  through 
the  lead  from  end  to  end,  through  which  the 
line  was  passed  and  secured  by  a  knot.  With 
12  fathoms  of  this  line  and  lead  immersed 
the  resistance  at  two  knots  per  hour  was 
found  to  be  lib.,  and  for  other  speeds  the 
resistance  increased  nearly  as  the  square  of 
the  speed ;  thus  at  two  knots  the  resistance 
is  lib. ;  at  ten  knots,  or  flye  times  greater 
speed,  the  resistance  is  251b.,  as  5x5=25. 
We  some  years  ago  tested  this  log  with 
Berthon's,  and  on  different  occasions  on  the 
measured  mile,  and  found  the  speed  pretty 
accurately  indicated  so  long  as  the  water  was 
smooth ;  but  when  it  came  to  rough  water, 
the  lead  jumped  about  so  that  it  was  impos- 
sible to  arriye  at  the  exact  speed. 

The  lead  weight  can  be  dispensed  with; 
without  it  the  line  will  not  jump  ont  of  the 
water,  and  so  a  constant  or  steady  pull  can 
be  obtained.  We  tried  an  experiment  by 
towing  a  rope  astern  of  a  steam  launch,  and 
found  the  resistance  at  varions  speeds  as  set 
forth  in  the  middle  column.  The  rope  forming 
the  "  log  "  was  13  fathoms  long,  the  whole  of 
which  was  permanently  immersed.  The  rope 
was  four  stranded,  '*  water-laid,"  and  one  inch 
and  a  quarter  (1^  inch)  in  circumference.  A 
smaller  line  was  spliced  to  the  other  as  a  tow 
line,  as  much  of  this  being  payed  out  as  was 
sufficient  to  keep  the  larger  rope  immersed,  or 
to  prevent  any  part  of  the  thirteen  fathoms 
being  towed  oat  of  water.  At  the  splice,  and 
on  the  larger  pieoe  of  rope,  was  a  piece  of 
lead  pipe  abont  a  foot  long  (with  an  inside 
diameter  equal  to  the  diameter  of  the  rope). 


This  seryed  the  doable  pnrpo—  of  i 
a  glance  if  the  whole  cf  thm  lacgw 
not  immersed,  and  helped  to  bm 
immersion.  The  aft«r  end  of  the  L 
should  be  whipped.  The  lo^  patent 
CUrk  Bussell  is  similar  to  thie  en 

On  the  face  of  the  sprin|^  1m 
numbers  of  the  knots  ahonld  be 
opposite  the  resistance  in  pomide  ei 
in  the  table. 

In  all  oases  speed  indioatora  or  loci 
the  speed  through  the  water ;  end  tc 
the  distance  made  to  the  good  oyer  1 
the  tide  must  be  eliminated. 
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Speed  of  TcLehte, — ^No  doubt  very  en 
opinions  prevail  as  to  the  speed  kb 
yacht  is  capable  of.  Very  freqaentls 
a  mistake  made  abont  the  distanoe  ■ 
certain  time ;  no  allowance  has  be 
for  tide,  or  the  speed  has  been  inei 
judged.  So  far  as  our  experience  | 
following  table  gives  the  extren 
sailing  yachts  of  certain  length  and 
have  attained : 


Length. 

EqalTatoat 
tonnage. 

Knots  per 
hour. 

Time  psi 

ft. 

MJtt.1 

9 

H 

8-76 

16 

16 

I 

6-00 

19 

2.5 

4 

6-25 

8    i 

86 

6 

7-60 

41 

10 

8- 

7    J 

49 

20 

8-75 

8    1 

64 

40 

10- 

1      81 

100 

11-25 

100 

190 

12-60 

!     121 

820 

18-78 

144 

400 

1600 

These  observed  speeds  correspond 
theory  that  speed  varies  as  the  sqoi 
of  the  length  on  load  water-line.  B 
are  some  apparently  well-aatheotll 
ports  that  ^lohts  of  121ft  on  the 
have  reached  a  speed  of  16  knots  i 
The  American  yacht,  Sappho,  is  sail 
made  such  a  speed;  and  as  donbti 
various  times  been  thrown  upon  H 
ment,  it  will  be  well  to  re-pubUdi^. 
lowing  extract  from  her  log, 
crossing  the  Atlantic  in  1869. 
left  Sandy  Hook  lightship  7  a.m. 
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itnd  Arrived  Qaeenstown  Harbour  9  p.m. 
Ang.  9,  Qaeenstown  time,  making  the  nm  in 
12  dajs  9  honrs  36  min.  (two  hoars  less  to 
the  Old  Head  of  Kinsale). 

It  will  be  seen  that  the  strong  wind  was  on 
the  quarter  the  whole  way,  and  as  the  sea  was 
exceptionally  smooth,  more  favourable  con- 
ditions for  attaining  high  speed  conld  not 
have  been  had.  As  a  rule,  with  a  strong 
wind,  there  is  a  great  deal  of  sea,  and  this, 
of  course,  is  an  unfayourable  condition  for  the 
attainment  of  high  speeds. 


comes  to  be  relieved  and  the  one  who  has  to 
take  his  place  lags,  the  former  sings  out 
"  Spell  O!"     (See  "  Trick.") 

Spencer. — A  fore-and-aft  sail  set  with  gaffs  in 
square-rigged  ships,  as  trysails  on  the  fore 
and  main  mast. 

Spider  Hoop  or  Spider  Band. — An  iron  band  en- 
circling the  mast  with  iron  belaying  pins  in  it. 

Spiling. — Marking  on  a  bar  of  wood  the  distances 
that  a  curved  line  (say  that  of  a  frame)  is 
from  a  straight  line. 


Lat.  ] 

W. 

LONO. 

W. 

Mtlis. 

COUBSS. 

Wind. 

BiMABKS. 

D. 

M. 

B. 

D. 

M. 

8. 

July  28 

40 

29 

82 

78 

21 

00 

27 

E.  IS. 

8.W. 

Fine  brmze. 

M      » 

40 

32 

88 

67 

27 

0 

279 

E.  IS. 

8. 

Fresh  breeie,  making  9  to  14  knots  thick 
(     fog;  nm  47  miUt  in  8  hottn. 

«     80 

41 

28 

88 

61 

82 

0 

278 

E.  |S. 

S.byW. 

Making  Uknots,  wind  died  oat  toealm,  foggy. 

n      81 

43 

32 

00 

56 

55 

0 

229 

E. 

^nr  .o.W^, 

r  Light  breeze  and  fog ;  got  a  glimpie  of  mm 
)     for  latitude. 

Aug.   1 

44 

41 

89 

54 

26 

15 

112 

K  by  S.  i  S. 

W.N.  V¥. 

Light  breese ;  dense  fog  8  p.m.,  neariy  oalm. 
r  Nearly  cahn,  only  going  1  knot  aometimea; 
I    denae  fog. 

..       3 

45 

20 

23 

51 

25 

15 

184 

E.by8. 

W.byS. 

,       3 

46 

2A 

17 

47 

10 

15 

192 

E.byS. 

Inr  .8.  tY. 

rDenie  fog;  moderate  breese;  fog  lifted 
.     6  p4n. 

„       4 

47 

86 

49 

41 

52 

45 

238 

E.by8. 

s. 

Fine  breese,  clear  weather. 

„        •'i 

49 

81 

18 

85 

21 

15 

815« 

E.  by  S. 

S.8.  W. 

Freah  breese;  very  •mooth,  sea  like  a  lake. 

u       6 

fiO 

58 

56 

29 

38 

15 

244 

E.S.E. 

8.W. 

Fogandrahi;  moderate  breese. 

,.       7 

00 

56 

49 

24 

14 

80 

192 

8.E.  by  E. 
S.E.  by  E.  i  E. 

W.8.  W. 

Freah  breeze,  with  aweli 

..        8 

51 

07 

80 

17 

06 

00 

271 

N.W.byN. 

Fine  breese. 

.,       9 

SO 

42 

25 

10 

12 

15 

255 

S,E.  by  E.  i  E. 

N.W.byN. 

(Overcast ;  fr«ah  breeze,  increasing  to  freah 
(    gale;  edghted  land  4.15  p.m. 

1 

'Otal 

HlliCB    ■••«••••• 

96 

E.byN.|N. 

N.byE. 

2857 

•  The  nm  of  815  miles  on  Aug,  5  was  an  ayerage  of  18*1  knots  an  hoar. 


It  is  equally  well  authenticated  that  the 
American  yacht  Meteor  (which  was  lost  in  the 
Mediterranean  in  1869),  in  a  passage  from 
Cowes  to  Lisbon,  logged  319  miles  in  24  hours, 
with  a  strong  quarterly  double-reef  wind. 
During  some  portion  of  the  24  hours  the 
Meteor  logged  16  knots.  The  Cambria,  in  the 
Atlantic  yacht  race  1870  only  attained  a 
speed  of  Hi  knots,  but  there  was  a  heavy 
quarter  sea  whenever  she  had  a  strong  fair 
wind.  The  greatest  sustained  speed  that  we 
have  ever  been  witnesses  to  in  a  match  was 
in  a  race  between  the  Livonia  (106ft.)  and 
Columbia  (98ft.)  in  America.  The  Livonia 
did  the  distance  between  the  S.W.  Spit  buoy 
and  Sandy  Hook  LightsMp,  8f  nautical  miles, 
in  40  minutes,  or  at  the  rate  of  13  knots  an 
hour;  and  no  doubt  that  some  part  of  the 
time  she  was  going  13}  knots.  The  tide  was 
not  strong,  and  abeam.  We  do  not  think 
this  speed  has  been  much  exceeded  by  English 
yachts,  but  Mr.  Thellusson  states  that  the 
Quinevere  has  logged  14  knots.  It  is  recorded 
tiiat  the  American  dipper  ship  Sovereign  of 
the  Seas  in  1852  averaged  800  mUes  a  day 
for  eleven  consecutive  days,  and  338  miles  for 
four  consecutive  days.  Her  cn^eateet  distance 
any  day,  noon  to  noon,  was  362  miles.  Every 
one  wUl  agree  that  this  was  most  extra- 
ordinary ss^ing.  (See  "  Time  Allowance  by 
Length.*') 

4»«U.— The  term  of  work  allotted  to  any  of  the 
men  in  a  watch.  Thus  there  is  the  spell  at 
the  helm  termed  "trick  ;'*  spell  at  the  mast- 
head to  look  out,  4o.    When  a  man's  time 


Spinnaker. — A  jib-headed  sail  reaching  from  the 
topmast  head  to  the  deck,  first  introduced  in 
yacht  racing  in  1865  by  Mr.  William  (jk>rdon 
in  the  Niobe,  and  hence  for  some  time  termed 
a  "  Niobe."  The  term  "  spinnaker  "  appears 
to  have  been  applied  to  it  as  a  kind  of  nick- 
name,  without  "  rhyme  or  reason."  In  1866 
Mr.  Herbert  Maudslay  had  a  similar  sail 
made  for  his  yacht  Sphinx,  and  it  was  first 
used  in  a  match  of  the  Boyal  Victoria  Tacht 
Club  at  Byde.  The  men  called  the  yacht 
"  Spinks,"  and  hence  it  is  said  that  the  sail 
beoMune  known  as  a  spinker,  the  spinniker,  or, 
as  now  written,  "  spinnaker."  Mr.  MacMuUen 
in  his  "  Down  Channel "  says  that  he  had  a 
similar  sail  in  1852. 

Spindle  Model. — A  name  given  to  a  cylindrical 
model  tapering  at  the  ends. 

SpirlteUing.—Timh^T  worked  inside  a  vessel  under 
the  shelf  in  a  fore-and-aft  direction. 

Spitfire. — ^The  smallest  storm  jib. 

SpUce.—To  join  the  ends  of  rope  together  by 
interweaving  the  untwisted  strands.  An  eye 
splice  is  formed  by  interweaving  the  untwisted 
end  of  a  rope  in  the  lay  of  the  strands. 

apUt  Lug.— A  lugsaU  in  two  parte  (Fig.  119) ; 
the  fore  part  is  sheeted  like  a  foresail,  and  in 
going  about  the  tack  is  never  cast  ofT,  nor  is 
the  tack  of  the  after  part  of  the  saU.  The  up 
and  down  lines  on  the  sail  show  where  it  is 
divided,  and  where  the  mast  comes.  To 
heave  to,  the  clew  (after  oringle)  of  the  fore 
part  of  the  lug  would  be  hauled  up  to  the 
mast  or  to  windward  of  it,  easing  the  main- 
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■hert  w  twqnind.    Tha  apUt  log  ti  not  In   |   f 
Booh  favonr.      The  utending  lug   (or  aTan   | 
balkdo*    ]ag)   tind    [grcMil    rig  bu   kll   the      j 
adTKnUceK  of  tha  aplit  \ag  vitboat  ao  mnofa  i 


ria. 


j»rd  forwkrd  of  tho  maat  and  without  the 
duadrantaffe  of  not  being  able  to  lower  the 
tor*  part  or  foreiiail. 

Bpoiem. — Said  wben  one  ebip  baa  spoken  to 
■notberby  gignal. 

Spoiei. — The  ban  of  the  wheel  of  a  ihip 
radiating  tmn  the  boa*.  "To  give  bar  a 
■polca"  il  to  move  the  wheel  to  the  extent 
cj  tha  distanoe  between  spoke  and  spoke. 

5p<m(i>H. — The  pbitform  ahead  and  abaft  paddle 
wheela,  niaall;  outside  the  bnlwaika,  bnt 
aomotdmei  incloaed. 

Bpoon  Drifl. — Spra;  blown  from  the  oieata  of 

Sprittf . — a  warp  or  haweer  or  lopa. 

Spring  a  ifatf.— To  oraek  or  aplintat  a  maat. 

Spring  h*r  L»ijF.—To  eaae  the  weather  tUlor  linos 

ao  that  a  Teaeel  will  latt  to  a  tme  puff. 
Sprit  Bail, — A  four-sided  sail  atretabed  by  a  pole 

tanned  a  aprit.     Thla  is  a  time-honouied  oon- 


trinnoa 

but  a  naif  ia  prefaned  if  the 

(See  pit«e  385.) 


(See  "  Spring  a  HMt.") 

Spun  ran.— Small  rap*  or  eord  HMd  tor 
Ao. 

Bquar*.  Baid  of  aaiU  wbMa  thar  an  tOt 
light  anglaa  to  the  kaal.  A  aUp  ia 
haTaaqoaiayaida  whan  th«r*  ia  lit£a  di 
batwaan  tke  langtlia  of  nppor  and  li 
whan  her  jarda  aia  war^  lony. 

SjN«r«  tK»  rorda.— TobtmoathMB  aotMa 
anglaa  to  tha  kaal.  Bqun  tiia  boo 
banl  it  out  at  right  aaglaa  to  th*  kad. 

Sgaaasa.— A  vaaaal  ia  aaid  to  ba  aqaaaaa 
aha  ia  aailad  Tery  oloaa  to  tlia  wind  i: 
that  ahe  m^  weatbar  aoiiM  point  or  ol 

SJai'iu  on  Dtk. — Iran  monlda,  Aa.,  < 
raraoTed  from  a  daok  b7  a  aolntion  of  a 
moriatio  aoid,  time  parta  watar. 

Stand.— A  term  Tarionalyemplorad;  aa  fe 
on  the  ahore,  to  atand  E  S.E.,  and  ac 
aland  on  withont  taokiii|f.  A  nail  ta 
atand  when  its  does  not  lift  or  ahaka. 

Standard.— (See  "  BoTal  Standard.") 

Stand  £y.  —  The  order  to  make  immi 
"  Stand  hj  to  lower  the  topaaal." 

Btanimg  Fart. — The  part  pennaaemtly  ma 
to  lometliiDg,  and  not  hanled  apon. 

Standing  Riggiitg.—Tha  rigging  tliat  i 
permanantlf  in  Ita  plaoa.  (Sa«  pagaa  I 
122.) 

Staad  E^.-'ATeaaal  ia  said  to  atand  np  w> 
oarriaa  bar  oanTat  wiHioat  htwtliTu  nne 

Storioord. — Tha  ri^t  hand  dda.     Hm  o) 

SfofAoEtni.- The  man  and  "  Watdhaa  "  wh 

pose  the  starboard  watoh.   (See  "  I^rbo 

Start,  Ta.— To  more,  aa  to  alaekoi  a  ahast  a 

To  start  a  bntt  is  to  «*nae  a  plaaK  to  d 

itt  bntt  ea  and. 

Slariad  neilhw  Todb  nor  SI 
Said  when  a  Teaael  aaOa  a 
Donrae  withont  a  ahlf  t  of 
BO  that  there  ia  no  ooiMak 
her  to  altar  tha  trim    al 

Blanei  of  IPtad.- Whan  a  ra 
nilad  BO  near  tiu  wind  tb 
does  not  hare  anongh  of 
faaltbewniffhtafit. 

Stay,  To.— To  taok. 

5tay  Kope.— Tb«  loll  or  w« 
bolt  rope  of  a  jib  or  other  i 
'Bopaa  tor  aopportingi 
and  ot^er  apaie.  A  veaaal  li 
to  be  in  staja  whan  aha  iB  | 
through  the  ojHiration  of  taa 
To  itay  U  to  taek.  (Saa  "] 
ing  Stays.") 

Sfaodv .' — An  order  to  pnt  tha '. 

Bttaragt.~bi  a  yaoht  the  apaoe  between  thaj 
athwartship  bnlkbead  of  tha  mMD  eaUt 
the  athwaitahip  bulkhead  of  the  after  If 
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(The  Ittttar  ti  genenlly  known  u  tiie  Udiai' 
•Mbio.)  nanaUy  the  term  ttoengo  i»  limited 
to  the  tore  and  alt  pusage  &nd  berthi  thsrein, 

Blterage  Ifov.— Whan  »  Teasel  moret  through  the 
water  lo  ttutahe  oao  ba  steered.  In  liinpl; 
drifting  or  moriog  with  the  tide  a  veuel  hu 
no  ateerage  way  on,  and  nnnot  be  ateered  ; 
therefore  at«ar«g«  wkj  meana  that  a  veiael 
reUtiTely  to  the  water  moTea  Khaad  and  puaei 
the  watOT. 

SfMriman. — A.  helmaman. 

Stttve. — The  upward  Inolination  or  rake  which  a 
bowsprit  haa,  or  whiah  the  plank  aheer  baa 
forward.  The  mnning  bowaprit  haa  nanally 
a  Bteeye  oorretponding  with  the  sheer  forward ; 
a  Btaoding  b»waprit  has  Benerallr  conaider- 
ablf  more. 

Stem.—Th»  timber  at  the  fore  end  of  a  Taaael 
into  whieh  the  enda  of  the  plank  are  bntted. 
To  item  is  to  make  headway,  aa  against  a 

StanuoH — A  pieoe  of  timber  worked  Inside  the 

Blip. — A  pleoe  of  timber  or  metal  to  reoeiTo  a 

Teaael's  maat,  Ao.     To  step  is  to  pat  a  thing 

into  ita  step. 
BUm-hoard.  ~~  The   name    giren   to   the   thiee- 

oomeied  board  aft  in  an  open  boat.      (See 

"8tem  Sheets."} 
BUrn,  Board.— A.  moTement  of  a  Tessel   atcm- 

Bttm  Way.—Uojing  altera  i  to  make  a  itam- 

Bltm  Pott.—Tba  atrong  timber  to  whioh  the 

rodder  is  hnng. 
BUm  SAcali.— The  aeat  in  the  aft  end  of  a  boat. 

Sonatiiaea  the  thre«..oaniered  bottom  board  is 
termed  the  stem  ibeet.  This  board  in  a 
yacht's  gig  is  nanaU;  a  wood  grating.  In 
amaU  flahing  boats  the  atam  sheet  is  the 
platform  on  wUob  the  flahenoan  ooila  awaj 
his  nets,  lines,  to. 

Sltf.— Not  eaaOy  heded ;  baring  great  atabUltr. 

jStoci    af   on    Anthor. — The  oroBsbar  near  1^ 

Btotkt.—Tht  framework    npcm  whioh  a  t 
reata  whilst  ahe  ia  being  bnilt. 

Stopper.— A  rope  or  IaaUn«  naed  to  pterf 
ropa  or  ch^  surging  or  slipping,  as  cable 
stopper,  rigging  stoppen,  A«,  The  latter  ia 
DSQ^ly  a  short  piso*  d  ropa  pnt  on  aa  a  kind 
of  racking  to  prerent  the  rigging  or  its  taokle* 
rendering.     (See  "  Backing.") 

Slops. — Tama  or  abort  pieoea  of  rope  by  which 
iaila  are  secored  when  rolled  ap  or  atowed. 
Alao  the  short  lines  by  wbtoh  aalls  ate  tied  to 
yards  when  they  are  not  laced. 

Slam  Soila.^Theitonn  jibandstortntiyaailBat 
in  bad  weather. 

81mm  in. — Broken  in. 

Sl(ni!.~-To  roll  np.    To  pack  away. 

BtraifU  of  Breadth.— The  distance  where  iha 
breadth  of  a  ahip  la  eqn^  amidships ;  now 
genermlly  tarmed  patallet   length  at  middl* 


body,  beoanae  the  two  sides  of  a  ship  may  be 
for  some  distance  parallel  to  each  other.  A 
etraig-ht  of  breadth  is  seldom  fonnd  in  a  yaoht 
cioepting  in  some  long  st«am  yachts ;  theee 
freqnently  are  of  the  same  breadth  for  some 
distance  amidships.  (See  "Body"  and 
■■  Dead  Flat.") 

jStrnka.— A  breadth  of  plank. 

Strand.— Yams  twisted  together  and  they  then 
make  the  parts  or  straoda  of  a  rope. 

SlrantUd. — Said  of  a  rope  when  one  or  more  of 
ite  etrande  hare  bnnt.    Caat  ashore. 

Strandi. — Taraa  when  nnlaid  and  need  aa  "  atopa  " 
are  sometimee  called  strands. 

Strop.- (See  "  Strop.") 

Stream. — The  direction  of  the  Bood  tide  and  ebb 
tide.  The  tides  in  the  channel  are  usnaJlj 
referred  to  aa  the  eaatem  stream  for  the  flood 
and  western  stream  for  the  ebb. 

SlTtteh. — A  conrse  sailed.    Alao  the  elaattdt^  of 

Slrit*.— To  lower,  aa  to  strike  the  topmaait,  Ao. 

Alao  to  strike  the  bottom,  Ac. 
Strin^eri. — Strengthening  stnkea  of  plank  or  Iron 

inaide  a  reaaal'a  frame. 
Binji  or  Strop. — A  sort  of  hoop  made  erf  rope 

yam,  wire,  or  iron,  oaed  to  pat  roand  apaia, 

rigging,  Ac,  to  hook  tacklaa  to. 
Studding  Bailt. — S^s  aet  ontsids  the  ooonee, 

topsail,  fto.,  jn  sqoare-rigged  ships  ;  oallad  by 

aaUors  "  sta'u-s-ls." 
Btuff. — Slang  for  aalls,  aa,  "  Qire  her  the  stuff." 

meaning  more  sail.      Also  amall   rope,   and 

pioked  hemp  or  cotton  waste. 
Bvrge. — When  a  rope  renders  ronnd  a  belaying 

Suonaaa  Pilot  Boats.  —  A  rery  snagty  rigged 
kind  of  schooner  met  with  in  the  Bristol 
obannel.  The  rig  oompriaaa  mainmast,  fore- 
maat,  and  mnning  bowaprit ;  the  mam  meat  is 
stepped  eiactly  in  the  middle  of  the  boat,  and 
haa  a  great  rake  aft,  ao  that  the  head  of  the 


maat  plumbs  over  the  after  part  of  the  oookplt, 
two  sheaTes  are  ont  in  it,  through  wMdi  the 
halyards  are  rore.  The  foremaat  ia  upright, 
with  ebearas  like  the  miOnmaet,  and  a  blook 
on  the  fore  part  under  the  sheare  holes  foe 
the  jib  halyard*.  Thee*  masts  reqoire  no 
riggtaif  or  stays,  and  are  pole  maata  withovt 
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oppoitte  to  th«  toniwgM  ot  hij  two  v«ub1i  ; 

ths  diSereuce  betneeu  these  tiroea  will  be  tbe 
tine  tha  larger  vesBol  in  to  allow  the  inuUlar 
one  OTsr  %  oonrae  ot  tec  milea. 

If  Um  ooitne  b«  tweat;  milaa,  the  time 
lUowBDce  vronld  be  donble ;  it  tUrt;  milea, 
trebli'.  (uid  so  on. 

If  the  ocniie  be  na  odd  nomber  of  milei, 
like  twent^-aeren,  the  time  oui  be  found 
batween  aay  two  THhts  bj  »  simple  propoi- 
tloii  mm. 

Thiu,  It  o&o  be  AMnmed  Uut  one  7»cht  li 
78  tone,  and  the  other  42  torn.  Tbe  time 
oppoeite  theee  tonn&gea  are 

« hmi  \Z\\"ZZ'Z'.'.''.'.'.'.Z'.'.   10   18 

ADowmnoa  (or  teamllai a     * 

MnlUpljbj Mmllai. 

DlTlde  b;  10  nUai 10)93    4a 

S  le-S 
That  ia,  if  the  tim*  between  the  two  yaohti 
were  8  mia.  4  aecn.  for  Un  miles,  It  wonld  be 
9  min.  16  aetw.  <or  taking  in  the  fractiain  '8 
It  wonld  bo  more  correotl;  B  mia.  17  isoa.} 
fop  twenty- seyen  miles. 
Tm  TO!  i.  OOFUi  or  Tbm  If  ichcal  Uilm. 


nut.       JfAi.  A 


'  lis  .. 


S!  I 


SJJ 

14 ::::;; 

IM 

jj 

u' 

a* 

18  VZ'.'. 

fi :::::; 

41  

9-6  1 

a 

All 

" 

Wi 

iM ; 

^ 

M  

M  

IS  4e-«||)i3 

18  4»-»||ai» 

IB  WM  ,8lt 

If  ?;:Si'?!J 


'.'.  10    *** 
...  to    41-t 

'.'.'.  M    4»-0 


ia-4  |;3Bi  .'.■.""" 

3*"*iJ^::::; 


i  Ihuoee   SMling    Club,    to    meet  the 
tiona  of   np-river    Bailing',    nukee    tha 
allownucp   per   nulo   five  sooonda  inatcad  a* 
bttween  any  two  veaaeU,  one  of 


I    oonetrnoted    by   aepontelr 
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Thimble  Eyu, — "Ej^m  splioed  in  rigging  zoand  » 
ihimble.  A  thimble  teiied  in  »  strop.  (See 
page  817,  0  and  d,  Fig.  90.) 

T^Zm.— ?in8  fitted  into  the  holes  in  rowlocks 
for  oars  to  work  in. 

Thread,— A  yessel  is  said  to  thread  her  way 
when  she  weayes  in  and  ont  amoog  other 
vessels,  or  through  a  narrow  channel. 

Throat— The  deepest  part  of  the  hollow  of  the 
jaws  of  a  gaff,  or  the  koUow  of  a  V  ^ped 
knee,  or  the  hollow  of  a  fioor.  The  thraat 
halyards  are  those  which  are  attacked  to  the 
throat  of  a  gaff.  The  upper  weather  comer 
of  a  gaff-sail  is  often  called  the  throat,  because 
it  is  attached  to  the  throat  of  the  gaff. 

Through  Bolt,  or  Through  Fa§tening.—A  bolt 
that  passes  through  timber  and  plank. 

Thumb  Cleat — Pieces  of  wood  put  on  spars,  Ac., 
to  preyent  ropes  or  strops  from  slipping. 

Thwarts,— The  transyerse  seats  in  a  boat  {8e$ 
"  Athwartships.") 

Tidal  Harbour, — ^A  harbour  that  can  only  be 
entered  on  certain  stages  of  the  tide. 

Tidee. — Usually  the  rise  and  fall  or  fiow  and  ebb 
of  the  sea  around  the  coast.  The  highest 
tides  occur  at  the  new  moon  and  full  moon. 
Tides  in  estuaries,  harbours,  and  bays  yazy 
a  great  deal. 

Tight — ^Imperrious  to  water ;  well  caulked ;  not 
leaky.  Never  applied  to  the  tension  of 
ropes,  &c.,  which  are  always  "taut."  (See 
"  Taut.") 

Tiller. — ^The  piece  of  timber  inserted  in  the  rudder 
head  for  steering ;  usually  termed  the  hebn. 

Tiller  Linee, — ^The  lines  attached  to  the  tiller  to 
move  it  by.  (Generally  in  yachts  of  40  tons 
and  over,  a  tackle  is  used.  In  Uuge  yachts 
a  second  tackle  is  sometimes  used,  if  the 
yacht  carries  much  weather  helm  or  is  hard 
to  steer :  these  second  tackles  are  usually 
termed  relieving  tackles. 

Timber-heads. — The  heads  or  upper  ends  of  the 
frames. 

Timber  Hitch. — A  quick  way 
of  bending  a  rope  to  aspar. 
A  loop  or  bight  is  formed 
by  twisting  the  end  of  a 
rope  round  its  standing 
part,  thus  :  Fio.  M«. 

The  end  of  the  rope  is  shown  on  the  right, 
and  the  standing  part  passing  through  the 
bight  on  the  left. 

Timbers. — The  frames  or  ribs  of  a  vesseL 

TSme  Allow<inee. — The  allowance  made  by  one 
yacht  to  another  in  competitive  sailing, 
proportional  to  the  sise  of  the  yachts  and  the 
distance  sailed.  The  T.BJL  Soale  founded  on 
that  of  the  Boyal  Alfred  Club,  which  in  turn 
was  adapted  from  a  scale  prepared  for  the 
Boyal  Tacht  Squadron,  is  the  one  in  use  in 
match  sailing. — In  small  boat  sailing,  an 
allowance  of  Isec.  per  inch  for  every  excess 
inch  of  length  for  every  mile  sailed,  is  a  good 
allowance.  Where  length  and  breadth  are 
multiplied  together,  laeo.  per  square  foot  for 


every  mile  makes  a  good  aUowanoe.  Where 
length  and  breadth  are  added  together,  tiie 
allowance  might  be  1^  second  per  inch  per  mfla. 
These  allowances  are  only  adapted  for  boats 
that  do  not  differ  muck  in  length.  Where 
the  difference  in  length  much  exceeds  a  foot, 
the  boats  should  be  dassed  as  a  20ft.  dass, 
25ft.  dass,  Ac.,  unless  the  graduated  table  of 
allowance  for  length  given  on  page  564  be 
used. 

The  prindplss  assumed  in  computing  the 
T.B.A.  time  tables  are  that  the  allowance  of 
time  given  by  a  larger  to  a  smaller  vessd 
should  be  directly  proportional  to  the  dis- 
tance sailed,  and  inversely  proportional  to 
the  sise  of  the  vessds ;  that  is  to  say. 

If  a  larger  can  allow  a  smaller  vessd  one 
minute  on  a  particular  length  of  course,  she 
can  allow  her  two  minutes  on  a  course  of 
twice  the  length. 

And  with  respect  to  the  dement  of  sise, 
the  assumption  is  that  if  a  vessd,  of  say  50 
tons,  can  allow  a  smaller  one  any  given  time 
per  ton  of  differenoe,  a  vessd  of  twice  the 
sise,  or  100  tons,  can  only  allow  half  the  time, 
or  the  same  for  two  tons  that  the  vessd  of  50 
tons  allows  for  one  ton. 

The  allowance  of  time  for  each  ton  will 
consequently  be  obtained  from  the  relation 

t  =  -^  where  t  is  the  allowance  of  time  per 

ton  in  seconds,  k  a  number,  whose  value  in 
the  table  is  taken  as  80,  on  the  supposition 
that  a  vessel  of  80  tons  can  allow  one  of  29 
tons  one  second  per  mile,  I  the  length  of  the 
course  in  miles,  and  T  the  tonnage  of  the 
vessel. 

For  a  course  of  50  miles  the  formula  there- 

.        .     .       80  X  60 
fore  iB  t  =  — = — 

The  T.B.A.  time  scales  have  been  com- 
puted for  courses  of  50,  10,  and  8  nautical 
miles.    For  50  miles,  the  time  per  ton  is 

^ ^^^  =  ^^9  seconds,  and  between  81  tons 

and  32  tons  — ^^ —  =   47  seconds,  whioh, 

added  together,  is  equal  to  96  seconds,  the 
time  32  tons  allows  80  tons.  The  formula 
only  gives  the  time  per  ton  between  any  two 
vessels  which  are  of  one  ton  differenoe  for 
fifty  miles ;  the  time  allowed  between  any 
two,  say  between  a  yacht  of  40  tons  and  80 
tons,  is  the  sum  of  the  time  the  intermediate 
yachts  would  allow  each  other  in  regular 

so  X  60\     /8O  X  M\     /80  X  50x 

/SO  X  60\     /so  X  50\  , 

[The  New  Thames  Tacht  C9ub  scale  was 
calculated  on  the  assumption  that  on  a  fifty 
miles  course  a  yacht  should  reodve  fifteen 
minutes  from  one  of  double  tonnage,  and  so 
the  allowance  per  ton  is  always  the  ratio  1 : 2 
where  the  tonnage  is  in  that  ratio,  and  the 
allowance  per  ton  for  other  tonnages  is  in 
proportion.] 

The  T.BJL.  scale  for  ten  miles  is  given 
on  the  next  page. 

To  use  the  table,  take  the  times  placed 


^  ■  «i  -  }  + 


O   O 


Taeht  and  Boat  Sailing. 


Thu,  Id  the  tkbla  It  haa  b«ni  aMomvd  that  ' 

%  jkoht  64ft.  lone  oui    uil  u  !  .'  I  n  -li 

ulanUn  i  uid  tli>t  tlia  time  of  otlur  jaafata   ' 
par  mil*    '  root  of  theii 

licai,  a  jiii  I.'  ;pi  ■  ■■  l'  "  -  >  '  i'  "il*  in  "ii- 
Un  minntn  <nr<l'i<i  ..'.'..,,,1.,.  mid  the  tima 
bMwMDKTftofaiift  long  ftud  •njothMlugw 
jaabt  will,  theiWore  b«  fonnd  bj  the  eqnaUon 

flW  —  ( 


n*  lattn  L  tn  Um  eqnktlon  ia,  of  oootm, 
•OHM  otiiar  jkoht. 

nia  kllonno*  unimM  tkat  th«  full  «pMd 
of  tha  Tftohti  TOnld  be  malntaiped  j  bnt  in 
jmaht  iwDDC  we  know  that  fnll  ipeed  i* 
Nldom  kapt   np ;    knd    pimotioe    taaohee  na 


1  tbo 


mptio; 


Uwt  fall  apeed  wouli)  be  mkintaineil  from 
rtut  to  Stiiib,  wonld  be  neortj  slwaji  double 
wlut  the  Ivgvt  raoht  i*  oapable  of  gning 
tlu  jnuller.  Conaequeotl;,  in  thu  tkble 
which  follow!,  onl;  hulf  the  fall-dpeod  alloiT- 
U.M  haia  be«n  ri*eD. 

The  tabla  ha^  tntt'ii  oomputed  for  »  ooniM 
of  five  tnlli't  f'lr  t<<ti  mile*  the  time  would 
be  doubled  ;  and  for  fifteen  mllee  trebled  ;  moA 
•o  on.  Or  tha  time  o&n  be  foimd  tor  aaj 
nitmber  of  milee  bj  »  aimpla  proportion  anm. 
Bay  one  juiht  is  ISft.  long  >nd  tha  other  64ft. 
Tha  times  iji.i- ■-.[■■  ib'.'n'  l.'ji^-Ui^»reM  nnder ; 


S    »  =  Time  for  fit*  mlln. 
Tli*t  la,  64ft.  «llow*  49ft.  Smin.  9>eo.  (or 
189  woonda)  for  five  miles.     The  time  for  mnj 
otlm   length,  of    oonrae    (aa;   twentj-three- 
milM),  oan  b*  fonnd  thoa : 


ia»  . 


SM  a  Time  lor  twaoty-lhrea  mike. 
Thkt  i«,  the  time  for  twenty-three  tnilei 
wonld  be  593  aeoonda,  oc  9min.  53sea. 

Tnu  BcAj.1  ros  Likoth  roB  i.  CocESi  of  Ftvb 
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fum 

mlD. 

IKI    0 

Tm  AiiLowAHo  BT  Bin,  Abk*  and  Lbnoth. 

In  Fif .  236  msuore  tha  \taigih  from  a  to  <: 
And  the  heiglit  from  a  to  b.  Hultiplj  tha 
height  by  the  length,  uid  divide  bj  two,  uid 
tha  qnotdent  will  be  the  qnNititr  of  mU  In 
■qnue  feet  that  out  be  let  m  hwd  wiL  Next 
maaaort  the  Isiifth  of  tha  main  boom  d  t  and 
gKfl  /  g,  and  multipl7  two-flftha  of  theie 
length*  b;  the  height  a  b.  Tha  prodnot  will 
pretty  aoowately  giTe  the  quantity  in  sqaara 
faet  of  oan-raa  that  can  be  aet  abaft  tlie  mart, 
Isolading  topaall.  But  a  ronghei  rule  than 
thia  can  be  naad,  with  rery  little  rariation  in 
the  reanlt 

Take  the  «itrams  length  from  bowaprit  end 
to  boom  end  ;  to  thii  length  odd  the  langtii 
of  tha  gaffe.  Multiply  tha  mm  by  tha  height 
from  daok  to  hoonda  of  topmast,  and  diride 
tha  prodnot  by  two.     Tha  quotient  will  be 


latad.  Add  the  boom  and  yard  togathei  aad 
multiply  by  half  the  height,  deak  to  botmda. 
fiida. — Mnldplj  the  sail  area  by  the  length 
of  the  yacht  on  the  toad  watei-line,  and  diTida 
the  piodaot  by  7000.  The  qnoiient  will  be 
the  Bail  tonnage. 

By  oanoaUing  the  Uira*  iight-b*nd  IgWM 
the  diTiiQi  bsoomea  7  instead  <tf  70D0. 

Applying  tha  nila  to  Egeria,  the  foUowikg 
is  the  enm  i 

Leocth.  bownili  tod  lo  bocm  tod. IHfL 

Length  of  mUD  gaff   ..-...-- - -,.--.-.-         IT 

Laaith  ot  ton  fiul M 


KMnhdcht...  N 


LngUi  obIohI-Uh 


By  this  nila  fawn  Agnrai  will  b«  nqnlrad 
than  by  the  T.&.A.  rnle,  and  anyoiia 
acquainted  with  tha  four  raUa  of  uithmetia 
oonld  apply  it.  The  effeot  of  tiie  role  <m 
yachts  of  Tarion*  aisM  will  b«  foond  in  tha 
table  whioh  hare  totlowa  (T.BA.  Time  Soala)  i 


Taoht 

T3A.T0IU.  1       Ban-Tons. 

M4 

MO 

«S 

18« 

^!aS^:z:7~z:.: 

n 

M 

Ub^. ™. 

'• 

H 

(■)  Thli  ha*  bam  calciiliiMd  from  Botdkaa's  origtaial 

laU  ptao,  which  has  b««  moeb  — ' ' 

(t)  Bsppbo  hsa  TOTT  ibon  lo 
je)  U  Tifsed  Tor  enliln(. 
Id)  Tbo^UUnoa  bMwoo 

I)  OsraUnels  ligsol 


the  wain  boom  wonld  be  taken ;  to  tids  add 
the  length  <^  fore  and  main  gaff,  and  multiply 
by  the  mean  of  the  height  from  deck  to  main 
and  fora-topmaat  hoonda. 
A  jrawra  miaan  wonld  be  sapaMtaly  oalev- 


haTe  to  gyba  or  taok  rawid  maiki, 
time  mnat  ba  taken  when  in  tha 
opinioD   ti  the  time  kaapar  tfaa 

yaeht  is  fairly  at  or  lonnd  the  nMuk ;   thla 

especially  in  tiia  oaaa  of  gybing. 
TogfU. — A  short  rape  with  an  aye  at  ona  and  and 

a  smsll  piece  ot  wood  at  tha  other,  to  inaeit  in 

tha  aje  and  torn  a  kind  of  atiop  «r  baekat. 
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Ton.  —  A  weight  of  22401b.  avoirdupois.  In 
hydraulics  35  oabic  feet  of  eea  water,  re- 
present a  ton  or  36ft.  of  fresh  water.  In  the 
merchant  navy  100  cabio  feet  of  space  re- 
present a  ton.  In  yacht  tonnage  the  product 
of  length,  breadth,  and  half-breadth  dirided 
by  94  repreients  the  nnmber  of  tons.  (Se« 
"  Tonnage." 

Tonnage. — The  nominal  size  or  capacity  of  a 
ship,  ysrionsly  estimated.  The  tonnage  of  a 
merchant  ship  is  her  internal  space  or  cubical 
contents  exprsflsed  in  100  enbic  feet  to  the 
ton,  after  making  deductions  for  engine  room 
and  crow  ipace.  This  ie  termed  new  measure- 
ment (N.M.)  Builder's  measurement  (B.M.) 
or  as  it  is  sometimes  termed  old  measurement 
(O.M.)  is  thus  expressed. 


(L  -  1  B)  X  {\*) 


94 

where  L  ii  length,  and  B  breadth. 

Aooording  to  builders'  measurement,  length 
is  taken  along  the  keel  from  the  atempost  to  a 
perpendicular  or  plumb  line  dropped  from  the 
stem-head  on  dock.  By  raking  ^e  stempost 
the  length  of  keel  was  shortened,  and  in  order 
to  prerent  OTasions  in  this  way,  the  Boyal 
London  Taoht  Club  in  1854  passed  a  rule 
that  the  length  should  be  taken  on  deck 
instead  of  along  the  keel.  The  tonnage  of 
the  Teesels  with  yery  raking  stemposts  was, 
of  course,  much  increased,  and  in  order  to 
let  them  ofT  a  little  more  easily,  the  whole 
beam  was  ordered  to  be  subtracted  from  the 
length  instead  of  fths  of  the  beam.  The 
rule  then  read 


(Length  —  Breadth)  X 


/Breadth* 


V- 


2 


) 


94 

or 

(Multiplying  by  beam,  then  by  half  beam, 
is  the  same  as  multiplying  by  the  half  square 
of  the  beam.) 

(L  -  B)  X  (B  X  i  B) 

94 

This  is  the  rule  known  as  tho  "  Thames  Hule," 
and  was  the  rule  adopted  by  tho  Yacht  Racing 
Association. 

In  1879  the  Tacht  Bacing  Asdociation 
altered  the  rule  to  length  on  load  line. 

Tho  following  is  the  Y.B.A.  rule  in  toxt. 
The  length  shall  be  taken  in  a  straight  line 
from  the  fore  end  to  the  after  end  of  the  load 
water-line;  from  which  length  deduct  the 
breadth,  and  the  remainder  shall  be  es- 
teemed the  length  to  find  the  tonnage ;  the 
breadth  shall  be  taken  from  outside  to  out- 
side of  the  planking,  in  the  broadest  part  of 
the  yacht,  and  no  allowanoe  shall  be  made  for 
wales,  doubling  planks,  or  mouldings  of  any 
kind  :  then  multiplying  the  length  by  the 
breadth,  and  the  product  by  half  the  breadth, 
and  dividing  the  result  by  94,  the  quotient 
shall  be  deemed  the  true  tonnage ;  provided 
always  that  if  any  part  of  the  stem  or  stem- 
post,  or  other  part  of  the  vessel  at  or  below 


the  load  water-HM  pto^Mt  bsTond  thi 
taken  as  abora-nMntioiiad,  raeh  ptcjjft 
pro jeetioos  shall,  for  tlM  pnrpo—  of 
the  tonnage,  be  add«L  to  tho  longih  « 
stated.  Aj^  fiBCtkm  of 
as  a  too.  If,  from  any 
eonstmetion  of  a  yacht,  or  otfaor  ooi 
measurer  shall  be  of  opinion  thai  tk 
does  not  measure  a  yacht  fairly,  hoaliol 
the  ciroumstanoes  to  tho  CoonoO  wl 
order  the  yaoht  to  be  m— mod  ns  th 
consider  fair. 

Top. — In  square  rigged  ships,  tho  ota^ 
lower  mast  heads  to  give  odditionol  op 
the  topmast  rigging,  and  to  fann  »  1 
gallery  for  riflemen  in  war  ships.  Th 
fore  top,  main  top,  and  miaen  top. 
is  to  raise  one  end  of  a  boom  or  ymrd 
topping  lifts.    (See  Plate  L,  and  pago 

Top  Gallant  Bultcarkf.— Bulwarks  fittod 
the  top  rail  to  afford  additional  sheltor  a 

Tapgallani  Mast. — ^The  mast  nozt  aboTO  tl 
mast  in 


Top  Hamper. — ^Any  real  or  supposed  imxiM 
weight  carried  on  deck  or  on  the 


Topmoit  Hoops. — Occasionally  hoojw  an 
for  jib-headed  topsails.  The  hoopo  irib 
in  use  rest  on  the  masthead.  In  hoisti 
topsail  the  ladng  is  passed  through  an 
hole  in  the  luif  of  the  sail  and  thro 
hoop,  and  so  on.  When  the  sail  is  t 
ohock-a-blook  the  lacing  is  hauled  tM 
lowering  the  lacing  is  slackened, 
facilitate  the  hoisting  and  lowering  of  tli 
and  admit  of  its  being  lowered  wit! 
during  a  squall,  and  hoisted  without  i 
going  aloft. 

Topping  Lifts. — Bopes  or  tackles  used  to  » 
support  booms  or  yards.  (See  page  111 
Plate  L) 

Top  Rail.—ThB  rail  fitted  on  the  stanoUi 
a  finish  to  the  bulwarks. 

Topsails. — Bacing  yachts  usually  are  si^ 
with  various  topsails,  viz.,  balloon  tc 
No.  1  topsail.  No.  2  topsail,  jib-headed  tc 
and  jib  topsail.  Formerly  a  square  t 
was  carried  as  well,  but  spinnakers  havai 
Boded  sqaresails.  A  cruising  yaoht  « 
carries  one  square-headed  topsail  and  oi 
headed  topsail.  American  yachts  usually 
one  balloon  topsail  (called  a  club  topsai 
Fig.  56,  page  245)  and  one  jib-headed  tc 
called  a  working  topsail,  and  a  jib  tc 
Schooners,  both  British  and  AmerioaOg 
as  well  a  main  topmast  staysail. 

Topsail  Schooner.  —  (See  "Square  1 
Schooner.*') 

Topside. — ^That  part  of  a  vessel  above  tho  i 
now  in  yachts  sometimes  understood  I 
part  between  the  water-line  and  decl^ 
freeboard. 

Top  Ttmbtfrt.— The  upper  parts  of  the  fl 
of  a  vessel. 

Top  Tour  Boom  and  Sail  Large.— To  Iflf 
hurry.  r 


A 
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Toss  the  Oars,— To  throw  them  out  of  the  row- 
looks  and  rest  them  perpendionlarlj,  blades 
uppermost. 

Toss  up  the  Boom, — To  raise  the  boom  by  the 
lifts. 

Touching  the  TTituZ.— Luffin?  into  the  wind  so 
that  the  sails  shake.  (See  "  Luff  and  Touoh 
Her.") 

To  Whip,— To  bind  the  ends  of  rope  with  twine 
to  prevent  their  fraying. 

Tow  Rope  or  Tow  Line,— The  rope  or  hawser 
used  in  towing. 

Track,- The  oourse  sailed  by  a  ship.  Her 
wake. 

Trade  Wind.— WindB  that  blow  in  one  direction 
a  considerable  time,  admitting  of  traders 
making  expeditions  voyages. 

Trail  Boards,— Curved  boards  formerly  fitted  on 
the  bow  and  stem  of  schooners. 

Transom.— The  frame  at  the  stempost  of  a 
vesseL  In  boats  the  transverse  board  at  the 
stem,  which  gives  shape  to  the  quarters  and 
forms  the  st^  end  of  the  boat. 

Tmtwwrfs.— Athwartehips.  At  right-angles  to 
the  line  of  the  keel. 

Trape»ium.—A  four-sided  figure  with  two  sides 

parallel,  as  a  ship's  square  sail. 
TrapeMoid. — ^A  four-sided  figure  whose  sides  do 

not  form  parallel  lines,   such  as  a  cutter's 

mainsail. 

Traveller,— An  iron  ring,  thimble,  or  strop 
which  travels  on  a  spar,  bar,  or  rope. 

Traveller,  Jointed.-The  fishermen  on  the  S.W. 
coast  use  a  jointed  mast  traveller.  The  iron 
hoop  is  in  two  half  moons,  each  end  has  an 
^e  turned  in ;  the  two  halves  are  connected  by 
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these  eyes.  The  object  in  having  a  jointed 
traveller  is  to  facilitate  lowering.  (See  ' '  Pen- 
zance Luggers.") 

Trtfnailf.— Bolts  or  plugs  of  wood  used  to  fasten 
plank  to  the  timbers  of  vessels.  Originally 
spelt  treenail.  (See  page  107.)  F^nounced 
"  trenneL" 

Trestle  Trees, — ^In  ships  long  pieces  of  timber 
fitted  at  the  masthead  in  ik  fore-and-aft 
direction  to  support  the  cross  trees. 

Triatic  8tay.—{Qee  page  118  and  138.) 

Trick, — The  time  a  man  is  stationed  at  the  helm. 
(See  **  SpeU  "  and  page  198.) 

Trim. — The  position  of  a  ship  in  the  water  in  a 
fore-and-aft  direction.  To  trim  a  vessel  is  to 
set  her  in  a  particular  podtion,  by  iihe  head  or 
it«m.     The  term  is  sometimes  erroneously 


used  to  represent  the  shifting  of  ballast 
transversely.  To  trim  the  sails  is  to  sheet 
and  tack  them  so  that  ^ey  are  disposed  in 
the  best  manner  {possible,  in  relation  to  the 
force  of  the  wind. 

Trip, — ^A  passage.  Sometimes  used  to  denote  a 
board  made  in  beating  to  windward.  To  trip 
a  spar  is  to  cant  it.  To  trip  an  anchor  is  to 
break  it  out  of  the  ground ;  an  anchor  is  a-trip 
when  one  of  its  fiukes  is  on,  but  not  in,  the 
ground.     (See  *  *  Anchor  *'  and  '*  Scowing") 

Trip  or  Tripping  Line, — ^A  rope  used  to  cant  a 
spar,  as  trip  halyards  for  a  topsail,  or  the  line 
bent  to  the  crown  of  an  anchor  to  trip  it  or 
break  it  out  of  the  ground. 

Trough, — ^The  hollow  between  wave-crest  and 
wave-crest. 

Trucks. — The  wooden  caps  fitted  on  the  upper 
mastheads  to  reeve  the  signal  halywrds 
through. 

True  Wind, — A  wind  that  does  not  vary ;  the 
prevailing  wind  in  contradistinction  to  eddies 
or  baffling  puffs. 

Trying.^To  "  try  *'  is  when  a  vessel  is  hove  to, 
if  her  sails  are  so  trimmed  that  she  may 
gather  headway  and  make  something  to  tlie 
good. 

TrysaU. — ^A  small  sort  of  gaff  sail  set  in  heavy 
weather.  The  sail  set  on  the  fore  and  main 
mast  of  square  rigged  ships  similar  to  the 
spanker  on  the  misen.  The  meaning  of  try- 
sail is  probably  that  undmr  it  in  heavy  weather 
a  vessel  can  try  to  sail. 

Tuck. — ^The  form  of  the  hoUow  in  the  quarter  by 
the  transom  or  stem-post. 

Tug, — ^A  towing  boat.    To  tug  is  to  tow. 

Tumble  In  or  Tumble  Home, — When  the  sides  of 
a  ship  near  the  deck  incline  inwards;  ihi9 
opposite  to  fiaring. 

Tumbler. — ^A  piece  of  wood  pivoted  in  the  jaws 
of  a  gaff  which  is  always  in  the  plane  of  the 
mast. 

Tunibler-fid,—iQee  page  181  and  182.) 

Turh^S'head, — ^A  knot  made  to  finish  off  the  end 
of  a  rope. 

Turn. — ^A  circle  made  by  a  rope  round  a  pin,  Ac. 
"Turn  O!"  is  an  order  to  belay.  To  catch  a 
turn  is  to  put  the  fall  of  a  ta<^e  or  part  of 
any  rope  round  a  belaying  pin,  stanchion,  Ac. 

Turn  in, — ^To  secure  the  end  of  a  rope  by  selling. 

Turning  to  Windward. — Working  or  beating  for 
a  point  or  object  by  short  boards.  Gtenerally 
beating  to  windward.    To  turn  is  to  tack. 

Turn  of  the  Tide,— When  the  tide  changes  from 
fiood  to  ebb,  or  the  contrary. 

*Tween  Decks. — Under  a  deck. 

Twice  Laid  Rope, — Bope  re-made  from  old  rope. 

Twid^Uing  Stick.— The  tiller,  hence  "twiddling 

lines  "  are  the  tiller  lines. 
Two-blocks. — Said  when  a  tackle  has  been  used 

so  that  its  two  blocks  come  dose  together. 

(See  Chock-a-block.) 

Tye,—A.  runner  to  which  a  tackle  is  hooked,  used 
for  hoisting  lug-sails  and  squaretails. 
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T^»n. — Bopei  or  gaeketa  nEsd  to  Beonre  the 
maJuMll  of  ■  fore-and-aft  vesael  when  foiled 
or  rtowed  to  the  boom.  The  tjer  that  takes 
up  the  middle  of  the  tail  ie  tenoed  the  bunt 
trer.     (See  "  Oaaket  and  Bnntline.") 


Una  Boat, — ^Thii  ia  a  oentre-board  boat  with  one 
•ail  introdnood  from  Amerioa,  where  the?  aie 
known  at  "  oat  bokta."  The  mut  ia  tteppad 
oloaato  the  atem  (aometimee  with  a  rske  af  t) ,  and 
the  aail  it  Uoed  to  »  boom  and  gait.  The 
name  Una  waa  given  them  beoante  the  first 
boat  introdaoed  at  Cowea,  from  Americ^i  waa 
to  named .  Theie  boatt  vixy  from  twioe  to 
three  timea  their  beam  in  loDgth,  and  ara 
TOr;  ahailow.  If  handled  with  oare,  they  are 
tafe  enough,  Ttr;  fait,  and  in  smooth  water 
Ttr7  weatherly  and  handj.  In  tqnalla  tliqr 
ihonld  alwayi  be  lulled  up  in  good  time,  or 
tht7  might  be  blown  orer,     (Sea  page  SOS.) 

UiAmd. — To  out  looae  a  aail  from  ita  gaff,  jard, 
&e.     The  oppoaita  of  bend. 

Vnder  Boiomg  tht  8ea. — When  a  Teatal  ii  olote- 
lunled  it^ling  in  a  ordtt  tea,  and  gett  the 
worat  of  it  on  the  lea  bow. 

I7nd«r  Oimviu.— {"rooetdiiig  by  mtana  of  tail. 
With  tail  tot. 

DiuW  I>«ci.— Below. 

Under  Hateha. — Below  deck. 

Under  Bun, — To  follow  ap  a  rope,  ohaja  hawaar, 
or  oable,  bj  hanling  it  in  from  a  boat  whiah 
movea  in  the  direetion  that  the  oable,  IttJ.,  ia 
laidont. 

UndM'  Sail,— (5«e  "  Under  Canvaa."} 

Under  Shon, — Cloae  to  the  ahora  or  land. 

Under  the  Lee. — Sheltered  from  the  wind  by  the 
aaila  of  another  Toiael.  Under  the  lee  of  the 
land,  aheltered  from  the  fnll  foroe  of  lie 
wind  by  the  land. 

Under-viay.  —  Moving  throogh  the  water  auder 
the  in^nenoe  of  the  wind,  ateam,  or  oart. 
Somatimea  wrongly  written  under- weigh. 
A  Teaael  may  be  taid  to  ba  under-weigh,  when 
aha  it  getting  her  anohoc ;  bnt  eren  then 
it  would  be  tke  oBohor,  and  not  the  vetael, 
that  would  be  nnder-wsigh. 

In  Admiral  Smyth't  "  Sailor't  Word  Book," 
(edition  roriaad  by  Admiral  Sir  E.  Beloher, 
1607),  ia  the  following  <—■' Undibwit.— A 
ahip  beginning  to  more  under  oanvaa  after 
har  snahot  it  atarted,  tome  hsTe  written  thit 
wndaruwiph  I  but  improperly.  A  ihip  it 
nndsrweigh  when  the  haa  weighed  htr 
anohor  g  the  may  be  with  or  without  oanraa, 
or  hoTB  to.  At  toon  m  tha  gathara  way  the 
it  undanmy.     Thit  it  a  moot  point  wiUi  old 


Tha  obviout  objsotioiia  lo  niiiig  nnderweigh 
in  thia  limited  lenaa  ia  that  a  man  might  find 
himaeU  taying.  "WegotunderunirhatnooD, 
bnt  wM«  not  undaruov  until  two  honit 
hiet."  The  &ot  It,  nndenreigh  U  naTat 
wiittan  by  aeames  eioept  through  aaiaUat- 


neea ;  but  the  odd  thing  ie  that  g_ . 
take  to  the  word  mote  kindly  than  they  do  h 
undenooy,  probably  beoanae  they  bava  anon^ 
knowledge  to  know  that  to  got  nndarway  tbt 
anohor  must  be  weighed.  The  boat  naval 
writara  narer  deaoribe  the  operaticrai  of  gattini 
the  anohor  at  getting  undenneigh  ;  but  alw^i 
write  "the  weighed,"  or  "oho  weigtiad 
anohor,"  or  we  weighed,"  Ac.  To  get  jLoier- 
way  it  by  them  nied  in  the  aense  of  makini 
preparation  to  get  way  on ;  »nd  wliaa  tlu 
anohor  it  awaigh  the  tMp  may  bava  way  on 
or  not.  Dana  (who  may  be  taken  a*  an 
nnimpeaohable  authority)  does  not  admit  tin 
word  underuimgh  in  hia  Seaman's  Manual 
(rttrited  edition  by  the  OegiBtraT-Oeixcal 
British  Shipping) ;  bnt  in  the  inatmotiocii 
for  TwfcVing  aail,  Ao.,  und^ncov  is  alw^i 
used  thus  :  "  Oetting  underway  from  a  dn^ 
anohor,"  "getting  nndarway,  riding  head  fa 
wind,"  Ao. 

In  Falooner't  Marina  Diotionazr  (vartoed 
edition  181G,  by  Dr.  Btuvey,  Haatac  of  Uh 
Na«al  Aoadsmy,  Qoaport),  ia  the  foUowia| 
aeotion: — "UND«aw*T. — If  it  b«  in  a  tidi 
way  and  with  a  leading  wind,  ao  liiat  Uu 
ship  oaa  atom  the  tide,  let  it  be  a  mla  wha 
the  tide  tarrei  to  get  underway  and  tail 
agminat  the  flood,  wbioh  giTaa  tinie  to  dlttl 
a  ship  of  her  moorings,  and  afford*  a  moat 
powerful  efltot  to  the  helm  to  olMkr  of  otb« 
thipa,  &a, 

Undervrriter, — A  person  who  attaobea  Ua  naaa 
to  a  policy  of  intnranoe  by  tha  aide  of  Ot 
amount  he  will  share  of  tbe  risk.  The  undtr 
part  of  aome  polidee  may  have  two  or  thtaa 
hundred  namea  attaohad,  aa  the  priimple  tl 
underwriting  ia  to  have  very  little  at  stake  (■ 
any  one  ahip.  To  heoome  an  underwriter  at 
Lloyd'a  a  deposit  of  GOOOl.  ia  reqnired  l^  & 
oommittee,  for  which  a  poroentace  of  jnltiwl 
ia  paid  annually.  Thia  deposit  mutt  be  ii 
oaeh,  or  in  prtqwrty  (suretiaa  will  not  do.) 
The  entrauee  fee  ia  1001.,  and  the  cnbtCTp- 
tion  is  121.  lit.  per  year,  blather  with  51. 5a 
for  a  seat  in  the  rooms — total  snbaorlptiaa 
anniuJly,  IT  gnineaa.  Fifteem  hundred  M 
two  thousand  might  be  profitably  employsd  il 
a  person  hoa  a  good  knowledg:«  ot  nnds 
writing,  4o.,  or  it  might  not.  UndarwriU^ 
to  some  is  very  profltable,  to  others  just  tb 
reverae. 

Union  Doum. — An  enaign  with  the  Jaok  dom 
wards,  hoisted  aa  a  lignid  of  dlatraea. 

Urtion  Jack. — A  flag  oompoted  of  St.  OeoTae'i 
Bt.  Andrew's,  and  St.  Patrick's  eroMsa.  (Sti 
"Jack.") 

Unmoored. — WiUi anchors  a- weigh.  Ar^welis^ 
taid  to  ba  "  onmoored  "  when  aha  Ia  ridiu  fc 
a  aingla  anohor,  aa  to  ba  moored,  two  aaSoti 
must  ba  down.     (See  page  186.) 

Unreeve. — To  haul  out  a  rope  from  a  bole,  to. 

Unrig. — To  ditmantla  a  ihlp  or  aaj  part  ol  htc 
aa  to  unrig  a  apinnaker  boom,  to  naxif  i 
bowtprit,^. 

Unihip. — To  nmore  a  thing  from  its  lodgntat 
The  oppoaite  of  "  to  thlp." 
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Up  cMd  doion, — ^Vertically.  The  wind  is  some- 
times  said  to  be  np  and  down  the  mast, 
when  there  is  none  at  all,  like  Paddy's 
horrioane. 

Upper  Mast  —  Upper  Stick,  —  A  topmast,  a 
topgallant  mast,  Ao, 

Upper  Strake. — The  top  strake  mnning  ronnd  a 
vessel  at  the  deck  edg^e  nnder  the  oovering 
board,  nsnally  stouter  than  the  general 
planking,  and  almost  always  of  hard  wood 
to  better  hold  fastenings. 

Utages  of  the  Sea. — Castoms  of  the  sea  in  relation 
to  commercial  pnrsuits,  which  are  held  in 
law  to  be  binding. 


V. 


Van. — ^The  advanced  part  of  a  fleet. 

Vane.— (See  "Dog  Vane.") 

Vang. — A  rope  nsed  to  keep  in  the  gaff  of  a 
schooner's  foresail.  The  foresail  of  a  schooner 
has  osoally  very  litUe  peak,  and  oonseqnentiy 
the  halyards  will  not  keep  it  from  going  off  to 
leeward.  A  block  is  lashed  to  the  mainmast 
head,  through  which  the  rang  is  rove  and  made 
fast  to  the  fore  gaff  end ;  the  fall  of  the  rope 
leads  to  the  deck.  In  square-rigged  ships 
vangs  are  generally  used  on  the  spanker  gaff. 
Sprit  sail  barges  also  use  vangs. 

VariaHon  of  the  Compose. — ^The  departure  the 
oompass  needle  shows  from  true  North  at 
certain  parts  of  tJie  globe.  The  difference 
.  between  magnetic  and  true  North  usually 
expressed  in  degrees  on  charts.  The  varia- 
tion widely  d^ers,  thus :  in  the  English 
Channel  it  is  about  28'',  at  New  York  only  h"". 
The  deviation  of  the  oompass  is  due  to  local 
attraction.  A  chart  called  a  "Variation 
Chart,"  shows  by  curved  lines  the  changing 
variations  of  the  oompass  needle  for  different 
parts  of  the  globe.  Variation  must  not  be 
confused  with  the  deviation  due  to  local 
attraction  in  iron  and  composite  ships. 
Vamieh. — ^Black  Japan :  los.  lamp  black,  2oz. 
bitumen,  ios.  acetate  lead,  ^z.  Turkey 
umber,  ^s.  Venice  turpentine,  12oz.  boiled 
oil.  Dissolve  the  oil  in  turpentine ;  powder 
the  other  ingredients,  and  stir  in  gradually. 
Simmer  on  slow  fire  ten  minutes. 

Copal  Varnish:  Copal  80oz.,  drying  linseed 
oil  18os.,  spirits  of  turpentine  50os.  Briskly 
fuse  the  oopal ;  heat  the  oil  to  dose  on  boil- 
ing point,  and  pour  it  hot  on  the  oopal ;  mix 
thoroughly ;  allow  the  mixture  to  oool  a  little 
and  add  the  turpentine,  mix  thoroughly. 
Allow  the  mixture  to  further  cool,  and  strain 
for  use. 

A  Quick-drying  Vamlsh :  71b.  copal  (fused), 
hot  linseed  igall.,  hot  turpentine  ligalL  Care- 
fully stir  and  boU  together. 

Oak  Varnish ;  71b.  pale  resin  dissolved  in 
2galL  oil  of  turpentine. 

Varnish  for  Metals  :  Powder  lib.  of  oopal 
and  dissolve  in  21b.  of  strongest  aloohoL  A 
very  quick-drying  varnish. 

Vanish  for  Iront    Mastio  (olsar  grains) 


101b.,  camphor  51b.,  sandarach  151b.,  elemi 
51b.    Dissolve  in  sufficient  alcohol. 

Black  Varnish  or  Polish  for  Iron :  Besin 
4oz.,  lamp  black  2oz.,  beeswax  8oz.,  shellao 
2oz.,  linseed  oil  Iqt.  Boil  together  one  hour, 
and  then  stir  in  \pi.  turpentine. 

Tar  Varnish  for  Iron :  Coal  tar  Ipt.,  lamp 
black  loz.,  heel  ball  ioz.,  spirits  turpiBntine 
ipt,  beeswax  loz.  Dissolve  the  heel  ball  and 
beeswax  in  the  turpentine,  add  the  lamp 
black  and  tar,  warm  and  mix  it  thoroughly. 
This  mixture  should  be  applied  hot. 

Tar  Varnish  for  Wood  or  Iron :  Igall.  coal 
tar,  2oz.  oil  of  vitrei ;  mix  thoroughly,  and 
add  |pt.  of  turpentine;  mix,  and  apply 
immediately.  This  dries  very  quickly,  and 
only  small  quantities  sufficient  for  use  diould 
be  made. 

Vo^nn^$h^ng  a  bright  Boat. — Oil  the  planks,  Ac., 
and  when  the  oil  is  dried  in  put  on  two  coats 
of  copal  varnish.  If  size  is  used  instead  of  oil, 
the  varnish  will  peel  off.  To  clean  off 
varnish  t  take  a  mixture  of  soda  (2ib.),  soi^ 
(lib.),  boiled  together,  it  will  remove  varnish 
from  spars,  Ao.  It  should  be  applied  hot. 
(See  also  "  Caustic  Soda.") 

Veer, — To  pay  out  chain.  Veer  is  also  used  m 
the  sense  of  wearing  or  gybing.  The  wind 
is  said  to  veer  when  it  changes  in  direction 
with  the  sun;  to  back  when  it  changes 
against  the  sun.  On  board  a  ship,  thewindis 
said  to  veer  when  it  draws  more  aft.  To 
haul  when  it  oomes  more  ahead. 

Veer  and  Haul, — To  slacken  up  a  rope,  and  then 
haul  on  it  suddenly,  in  order  that  those  who 
are  hauling  on  it  may  acquire  a  momentum. 
Polling  by  jerks. 

Veer  away  the  CabU. — ^The  order  to  pay  or  slack 

out  cable. 
Veering  a  Buoy  in  a  VeeeeVe  TTolw.— Throwing 

overboard  a  buoy  in  the  wake  of  a  ship  when 

a  man  has  fallen  overboard,  in  the  hope  that 

he  may  get  to  it,  and  pick  it  up. 

Vertical.— Ki  right  angles  to  the  horizon,  or 
perpendicular  to  the  horizon. 

Vessel. — A  name  for  all  kinds  of  craft,  from  a 
canoe  to  a  three-decker. 

Vice  Commodore. — {See  **  Commodore.") 

Victual.  —  To    supply    with    provisions    for    a 

voyage,  &c. 
Voyage. — The  passage  of  a  vessel  by  sea.    A 

short  voyage  is  called  a  trip  or  a  cast. 

W. 

Waist. — ^The  middle  part  of  a  vessel  'tween  decks. 
Wake.— The  peculiar  eddying  water  that  appears 

after  a  ship  has  passed.    Vessels  are  said  to 

leave  a  clean  wake  that  do  not  cause  waves 

to  form  astern. 
Wales.— 'Thick  strakes  of  plank. 
Walk  Away  with  It.— (See  "  Bun  Away.") 
Wall  Knot,— A  knot  formed  at  the  end  of  a  ropt 

by  unlaying  the  strands,  and  weaving  them  in 

and  out. 
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Wall  Sided. — Up  ukd  doim  sidea  of  &  vsaael  I 
that  neitber  tnmbU  home  nor  fl&re  ont. 

WaUov/.—lo  lie  in  the  trough  of  &  ma  and  roll 
heaTil;  ;  to  roll  under  the  sea.  I 

WiMTOnti.— (See  "Admiraltj  Warrant*.")  ' 

Wash  Slrake.—i  morablo  atnke  of  plonk  fitted  ' 
to  the  ^nwals  o[  an  open  boat  to  tccrsaBa   | 
her  height  out  of   natei   whilat  H&iliag  or 
otbenriae. 

Valch  oiiil  WatA. — The  arrtnKement  whereby 
one  half  ot  the  oreir  ii  on  deok  for  fonr  honra, 
then  the   other  half  far  four  hones.      (See   l 
"Watohea,")  ! 

Walth. — An  anohor  bnoy  or  mooring  bnoy  is  said  . 
to  watoh  when  it  keeps  above  water. 

Watthet. — The  difiaions  of  time  tor  work  on 
board  a  Teeael.  The  crew  of  a  ahip  ii  divided 
for  this  work  into  two  wahihe*,  port  and 
ataxboaid,  each  wateh  being  alternately  oD  | 
deok,  eieeptlng  in  emergencies,  when  both 
watohea  may  be  called  on  deok.  Watobes  are 
tbDB  diridod  :  From  8  p.m.  to  midnight  le  the 
"  Fint  Watoh."  From  midnight  to  4  a.m.  ia 
the  "  Middle  Watoh."  From  4  a.m.  to  B  a.m. 
ii  the  "Morning  W»tah,"  From  8  a.m.  to 
noon  iB  the  "Fore-noon  Watch."  From  noon 
to  4  p.m.  the  "Afternoon  W«toh."  From 
4  p.m.  to  B  p.m.  the  two  "  Dog  Watohea." 
(See  p.  196.) 

Watching  for  a  Smoeih.— In  a  tea  way  looking 
ont  for  a  time  when  the  waves  are  amaller  to 
taok  in,  &ti.    <Bee  page  160  uid  166.) 

Wateh  TackJt. — A  tackle  oonaiiting  of  single  and 
donble  block  i  the  dngle  block  baa  a  hook, 
the  donbte  a  tail. 

Water. — One  oabio  foot  fresh  water  "0278  ton 
oc  6a'391bB. ;  one  gallon  '0045  ton.  A  ton 
fresh  water  eqoat  to  2a3'7S  gallons.  One 
onbio  foot  salt  water  '02B6  ton  or  e4'051bs. ; 
one  gallon  -0046  ton  j  ton  ai7'9S  gallons. 
A  ton  of  fresh  wat«r  is  naoaUy  taken  u 
36  onbio  feet  i  a  ton  ot  salt  wat«r  fta  3S  onbio 
feet.     (See  "  Cnbie  Meaanre  of  Water.") 

Water  Bolioft.— Water  carried  in  tanka  or 
breakers  as  ballaat.  The  tanka  or  breakers  if 
intended  to  act  as  ballast  should  be  kept  fnll. 

Watrr  Borne. — Not  resting  on  the  ground,  bnt 
being  in  the  oondition  ot  floating. 

Water  Line. — A  horiiontal  plane  paasing  throogh 
a  veaael  longitudinally.  A  Una  shown  in  the 
half -breadth  plan  of  a  ship  drawing.     Length 


n  load   1 
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■migbi  line  from  the  foro  aide  ( 

the  aft  aide  of  the  atem-poat  at  the  water 

level. 
Wafer  Loggtd.^~The  condition  ot  a  vessel,  that 

although  her  hold  is  toll  of  water,  she  does 

not  sink,  owing  to  the  buoyant  natnre  ot  her 

cargo,  or  from  other  caoaes. 
WaUrprocfing.—Bail  12oz.  of  beeawai  in  Igall. 

of  oil  for  two  hoars  ;   paint  the  oloth  with 

this   miitnre  twine   or  thrice.     If   black  is 

reqaired,  add  the  neoessary  quantity  of  black 

for  the  seoond  and  third  coat. 
Waterpm>fing   Bail  Clofh.— The  recipe  used  by 

Me,  Berthon  to  nndar  the  oasvas  of  his  ool- 


lapnng  boats  tirproof  and  waterproof,  ■ 
bdieved  to  be  nmilar  to  that  naed  in  B 
dockyards  for  hammock  cloths,  ia  ae  f<dlir 
To  6oi.  of  hard  yellow  soap  mdi  H  pint 
water,  and  when  boiling,  add  51b.  of  gio 
spruoe  ochn,  (lb.  patent  driers,  and  fSti 
boiled  Unseed  oil  For  waterproofing  aha 
the  ochra  shoald  be  omitted,  as  it  adds  to 
weight,  lesaena  the  flexibility,  and  ia  anno 
sary.  Fiiating  coverings  are  made  ten 
rarily  airproot  and  waterproof  by  preparati 
of  indiambber,  oil,  paint,  Aa.  Fab 
ooat«d  with  preparations  of  indiambbac 
not  proof  against  Hie  efleota  of  -'imitt 
[ongh  usage,  are  not  easilly  repaired,  i 
compared  witlt  Ihoae  coated  with  the  Cbb 
and  other  preparatious,  are  very  heavy,  ai 
the  same  dimanaions,  ezpenaive.  The  n 
tor  "  waterproo&ng  "  stoat  oalioo  naed  by 
Chinese,  is  given  by  the  late  Mr  P.  Le  £ 
Foster,  in  his  recent  report  on  life-ia' 
apparatus  in  the  ' '  Journal ' '  of  the  8o« 
of  Arts.  He  atatcs  that  it  ia  perf eotly  effld 
alike  in  the  hottsat  and  ooldoat  "1'™fltT 
believed  to  be  composed  ot  boiled  oil 
quart,  soft  soap  loi.,  and  beeswax  loi. ; 
whole  boiled  until  rednoed  to  three-qnai 
of  its  praviona  quantity  >  ba' 
are  required  satiataotorily  to  t 
pTOportiona. 

The  following   plan    ia    reo 

America :  To  waterproof  cotton  drilling 
I  miitura  of  Soi,  hard  yellow  eoap,  II  i 

-  d  Iki 


vatar,  ^Ib.  patent  driers,  &lb.  boOsd  Ii 


oil. 

Wavei. — The  formation  of  waves  is  a  nib 
which  has  received  mncli  attention  of  lata, 
no  completely  aatiafaotory  theory  as  to  t 
geneeia  has  yet  been  evolved.  The  gm 
theory  is,  that  the  smooth  ses  ia  aoted  apa 
the  impact  end  friatioQ  of  tbe  moving  si 
wind,  and  that  the  waves  inDreaaB  in  sua 
speed,  until  the  wind  foroe  i 
further  developing  them.  Deep  ■ 
vary  much  in  length,  evan  nndar  au 
influenoee  of  wind  pressnre,  uid  its  oontii 
tion.  Captain  Motter  of  the  Frotoh  S\ 
measDFed  a  wavs  in  the  North  AJBti 
2720ft.,  or  half  a  mile  from  cmt  to  e 
and  Sir  James  Boss,  one  19a0ft.  Im«. 
the  Bay  of  Biscay,  where  the  sea  ia  nai 
taibulent,  waves  have  been  eeen  erf  ISOOt 
length.  Such  waves  however,  are  ad 
met  with,  and  Dr.  Sooreeby,  who  nuM 
the  lengths  of  soma  Atlantio  etorm  wavai 
observed,  had  lengths  of  from  500ft.  te  A 
Meaenring  the  heights  ot  waves  is  a  i 
diSoBlt  matter  than  meaanring  t^eir  Ish 
and  there  has  been  mnoh  exaggeration  w 
this  head.  The  late  Sir  E.  Bdahar,  at 
Institute  ot  Naval  Axcliiteote  in  1 
mentioned  a  wave  he  h«d  observed  rial 
100ft.  Profesaor  Bankine  ia  his  work 
Naval  Aiahitectnro,  speaks  of  wavM 
rocky  ooaats  rising  to  150ft.,  «iid  wavts  1 
been  known  to  fly  over  the  Eddyd 
Lighthonse.  However,  the  Breatoat  h«^ 
ot  deep  sea  waves  ata  meaaniad  by 
Baoresby,  and  other  aooiu«t«  obssrrsc^  I 
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been  48ft.,  bnt  it  is  rare  to  meet  with  waves 
exoeeding  80£t.  in  heig^ht.  Ordinary  storm 
waves  snoh  as  met  with  in  the  Atlantic  of 
about  200ft.  in  length,  have  a  height  of  aboat 
one-twentieth  of  their  length,  bat  the  ratio 
becomes  lower  as  the  length  of  the  waves 
increase,  and  waves  of  1000ft.  in  length  have 
been  observed  with  bnt  a  height  of  10ft.  On 
the  other  hand,  waves  of  600ft.  in  length  have 
been  observed  of  nnnsoal  steepness,  and  with 
heights  one-eighth  of  their  lengths.  A  long 
series  of  observations  made  by  M.  Bertin  on 
the  heights  and  lengths  of  waves,  would  seem 
to  prove  that  the  average  height  of  deep  sea 
waves  is  as  1  to  25  of  their  length.  This  of 
course  is  applied  to  single  waves  only.  In  what 
is  termed  a  **  confused  sea,"  where  a  long  wave 
may  overtake  and  pass  through  a  short  one, 
the  general  height  becomes  increased,  almost 
to  the  extent  of  the  combined  heights  of  both 
waves,  and  the  wave  form  under  such 
circumstances,  is  more  or  less  ''confused." 
In  the  English  channel,  superposed  waves  are 
common,  and  the  waves  groiierally  being  short 
and  steep,  heights  are  met  with  of  di>out 
one  eighth  the  length  of  the  waves.  (A  wave 
length  is  the  length  from  crest  to  crest,  and 
wave  height,  the  height  from  hollow  to  crest.) 
The  speed  of  waves  are  generally  propor- 
tional to  their  length.  Thus  a  wave  20ft. 
long,  will  travel  6  miles  an  hour,  and  one 
50ft.  long,  9  miles ;  120ft.,  15  miles  ;  200ft., 
19  mUes  ;  400ft.,  27  miles  ;  600ft.,  32  miles  ; 
1000ft.,  42  miles.  It  must  be  understood 
that  it  is  only  the  wave  moticn,  and  not  the 
water  that  travels,  and  no  substance  resting 
on  the  water  is  carried  forward  by  the  advance 
of  waves  further  than  the  force  of  crravity 
may  give  a  substance  an  alternate  forward 
and  backward  motion,  as  it  became  differently 
situated  on  the  sides  of  waves.  Thus  a  ship 
wUl  simply  rise  and  fall  with  the  waves  and 
not  be  OMried  forward  by  them,  and  an 
unbroken  wave  would  do  a  ship  no  harm  in 
the  sense  of  an  impact  due  to  the  wave 
striking  her.  The  danger  from  waves  arises 
when  ti^ey  break  over  a  ship,  or  when  a  ship 
by  intercepting  a  wave  causes  it  to  break. 
(The  best  article  in  a  popular  form  on  Waves, 
and  oscillations  of  ships  among  them  is  in  Mr. 
W.  H.  White's  **  Manual  of  Naval  Architec- 
ture.") 

Ways. — Balks  of  timber  arranged  in  a  kind  of  shute 
to  haul  vessels  upon  or  to  launch  them  off. 

Wear. — ^To  bring  the  wind  on  the  other  side  of 
a  vessel  by  putting  the  helm  up  so  that  the 
vessel's  head  goes  round  away  from  the  wind 
instead  of  towards  the  wind  as  in  tacking. 
(See  "  Gybe.") 

Weather. — ^The  windward  or  "breeiy"  side  of 
an  object.  The  side  on  which  the  "weather" 
is  felt;  not  to  leeward.  To  weather  is  to 
l>ass  on  the  windward  side  of  an  object. 
In  cross  tacking  the  vessel  '*  weathers  " 
another  that  crosses  ahead  of  her.  To 
weather  on  another  vessel  is  to  gain  on  her  in 
a  windward  direction  by  holding  a  better  wind 
than  she  does — to  eat  her  out  of  the  wind. 


Weather  Board. — On  the  weather  side  of  a  vesseL 
Sometimes  in  working  to  windward  by  a  long 
board  and  a  short  one  the  short  one  is  called 
''weather  board." 

Weather  Boards. — Pieces  of  boards  fitted  over 
open  ports  to  turn  water  or  rain  off. 

Weather  Cloth.'-The  doth  in  a  sail  next  the  luff. 
The  "  weather  "  of  a  sail  is  the  luff. 

Weather  Cloths. — Pieces  of  canvas  fitted  on  ridge 
ropes  and  stanchions  of  yachts  above  the 
bulwarks ;  also  the  tarpaulins  used  to  cover 
the  hammocks  when  stowed  in  the  nettings. 

Weather  Gauge. — ^The  condition  of  a  vessel  that 
is  to  windward  of  another  one.  In  slang,  to 
possess  an  advantage. 

Weather  Helm. — ^The  helm  or  tiller  hauled  to 
windward  when  a  vessel  owing  to  too  much 
after  sail  has  an  inclination  to  fiy  up  in 
the  wind.  If  the  centre  of  effort  of  the  sails 
is  much  abaft  the  centre  of  lateral  resis- 
tance, a  vessel  will  require  weather  hehn  to 
keep  her  out  of  the  wind.  The  tendency  to 
fly  up  in  the  wind  can  be  remedied  by  reducing 
the  adtefr  sail,  or  setting  more  head  sail,  or  by 
easing  the  main  sheet.  However,  all  vessela 
should  carry  a  little  weather  helm.  (The 
contrary  to  "  Lee  H^m,"  which  see.)  It  has 
been  frequently  argued  that  the  effect  of  the 
water  pressure  on  the  rudder  when  the  helm 
is  to  windward  (that  is  the  rudder  to  lee- 
ward), is  to  press  the  vessel  bodily  to  wind- 
ward, and  no  doubt  there  is  some  truth  in 
this,  although  the  influence  of  the  rudder 
in  this  respect  could  be  only  small. 

Weathering. — A  relative  term  used  in  sailing  to 
define  the  action  of  one  vessel  that  is  eating 
to  windward  of  another,  thus,  if  a  vessel  is 
said  to  be  weathering  on  another  she  is 
eating  her  out  of  the  wind,  or  closing  up  to 
her  from  the  leeward,  or  departing  from  her 
in  a  windward  direction.  Weathering  an 
objecWs  passing  on  its  windward  side. 

Weaiher  Lurch. — ^A  weather  roll  or  a  roll  to 
windward.  In  running  with  the  main  boom 
well  off,  it  should  be  always  secured  with  a 
guy,  or  it  may  fall  to  the  opposite  side  during 
a  weather  roll,  and  cause  some  damage. 

Weather  Tide,  or  Weather-going  Tide. —The  tide 
that  makes  to  windward  or  against  the  wind. 
(See  "  Lee-going  tide.") 

Wedges  of  Immersion  and  Emersion. — (See  Im- 
mersed. 

Wedging  Up. — Lifting  a  vessel  by  driving  wedges 
under  her  keel  to  take  her  weight  off  the 
building  blocks  before  launching. 

Weepings. — ^The  exudations  of  damp  or  water 
through  the  seams  or  cracks  of  planks,  Ao. 

Weigh. — To  raise  a  thing,  as  weighing  the  anchor. 

Weight  (of  Wire  Rope).— The  weight,  elaatidiy, 
and  strength  of  iron  and  steel  wire  rope  and 
hemp  rope  vary  very  considerably,  according 
to  i&e  quality  of  tiie  iron,  steel,  or  hemp 
used  in  its  manufacture.  The  following  table 
of  the  weight  of  different  sises  rope  of  iron, 
hemp,  Ac,  was  compiled  by  the  well-known 
dvil  engineer  Mr.  O.  L.  Molesworth  t 
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WM.—A.  sunken  put  of  the  deck  aft,  tvMd 
eookpit  tomstiiim.  Is  aniall  voaa^  tint  ■ 
iMiuiUy  a  well  aft  in  whiolt  tlia  Hi  mil  ■men  nti : 
the  oabiu  of  a  anudl  bo»t  is  usaally  •atand 
from  the  wall.  The  oabin  of  moat  it*"*™" 
yaohta,  large  or  anudl,  ia  naoAUj  eatandbM 
the  cockpit  alt. 

Wtll  IThot/  W*ll  Tl\*T»t — An  ozdwi  to  MM 
banling  and  bela;. 

WtitfoTd  Flat  Bottom  Boat*. — ^Theae  boat*  «• 
bnilt  for  the  herring  flalieiT,  and  are  gaaa- 
aUj  termed  " ooti."  The  »Mt,g  nmwim\ut' 
from  about  the  middle  of  Ootober  to  CbM 
maa,  and  Tsr;  often  the  boata  are  not  pd 
into  the  water  for  the  test  of  tha  r«ar. 

They  are  initable  to  any  ooaat  wittail 
qnaya  or  shelter,  and  where  there  is  rfta  ■ 
heavy  anrf ,  makiiig  it  neoeaakty  to  hanl  hMM 
aboTe  high-water  ntaik  ererr  tjnu  tht?  M 
mod.     Thna  deMiribed  in  tha  field  : 

The  beam  of  the  boat,  th*t  fa  of  the  luf 
■ort,  ia  about  one  foortfa  of  it*  length,  av 
6ft.  beam  to  21ft.  in  length,  bnilt  of  0* 
undermeatioued  woods,  -vix.  -.  tiia  bottoa  fi 
the  beams  of  either  wUte  or  yellow  pine,  Ii* 
•trakea  of  yellow  pine,  and  tha  atoi  hJ 
stem  poata,  and  Uia  timben  of  altn  gniwi  k 
thsoonntiy. 


The   aooompanyins    aketoh   ahowa  a  biri 
tamed  otoi  on  its  side  exhibitioc  Uia  bot^ 
^—  >-oatda  are  of   wood,  not  k* 
d  ahaU  Oaak,  therHtW 


The  bottom  boatda  a 
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down  on  heayy  pieoei  of  squared  wood,  and 
the  elm  timbera,  whioh  are  sawn  ont  of  wood 
haying  the  neceetary  bend,  bo  as  to  reach 
from  a  few  inches  beyond  the  centre  of  the 
bottom  to  the  top  of  the  g^onwale,  are  abont 
two  inches  square — ^they  cross  one  another ; 
the  bottom  boards  are  then  pegged  to  these 
timbers  by  driving  pegs  three-qnarters  of  an 
inch  thick  and  some  eight  in  length  through 
the  timbers  and  boards  ;  the  ends  are  left  to 
be  out  off  after  the  boat  has  been  finished 
and  turned  over.  These  peg^  are  secured  by 
cutting  out  a  wedg^e  from  the  lower  end  with 
a  chis^,  and  then  driying  the  wedge  into  the 
place  from  which  it  has  been  out,  thus  filling 
the  peg-hole  more  tightly.  No  nails  are  used 
for  the  bottom  except  to  attach  the  short 
piece  of  keel  at  the  stem,  say  four  feet ;  and 
the  heads  of  these  nails  are  sunk  in  the  keel. 
These  wooden  pegs  neyer  move,  and  wear 
even  with  the  bottom ;  breadth  at  bottom, 
4^ft.  The  stem  and  stem  are  alike,  no 
transom  being  required.  The  end  of  a 
short  keel  extends  some  two  inches  beyond 
the  bottom  of  the  stempost  to  protect  the 
rudder.  The  stem  and  stem  posts  are  then 
morticed  for  the  ends  of  the  bottom  boards, 
and,  as  it  is  well  to  haye  them  strong,  there 
is  a  good  lot  of  dead  wood. 

The  first  strake  is  three-quarters  of  an  inch 
thick,  and  often  an  inch ;  but  before  fastening 
this  on  the  beam  of  wood  under  the  centre  of 
the  boat  is  either  removed  or  sunk  in  the 
Crround,  say,  three  inches,  and  heavy  weights 
of  stones  usually  are  placed  on  the  bottom, 
near  the  centre,  to  bend  the  bottom  boards, 
as  it  is  considered  that  they  do  not  row  or 
sail  so  well  on  quite  an  even  bottom. 

The  rest  of  the  strakes  are  half  an  inch 
thick,  and  fastened  on  both  to  the  timbers 
and  themselves  with  iron  nails,  galvanised  if 
procurable.  Twelve-pennies  are  used  to  fix 
to  the  bottom  boards  and  timbers,  and  six- 
penny nails  to  the  strakes.  Of  course  these 
boats  are  all  clincher  built,  and  are  rather 
heavy,  weighing  three  and  a  half  or  four 
hundredweight.  They  require  four  men 
generally  to  run  them  down  and  haul  them 
up  upon  rollers.  These  are  some  6in.  in 
diameter  if  the  sand  is  heavy.  They  place 
long  boards  or  the  sprits  under  the  rollers. 
The  sails  are  usually  two  or  three  sprit  sails 
(see  sketch),  and  sometimes  a  foresail).    No 


Fia  329, 

keel  boats  are  ever  used,  owing  to  the  great 
advantage  of  a  flat  bottom  when  they  ground. 
Accidents  seldom  take  place  with  these 
boats,  but,  like  all  shallow  boats,  they  re- 
quire very  skilful  handling. 


The  centre-board  now  remains  to  be  de- 
scribed. It  runs  in  a  frame  or  sheath  formed 
for  it  in  the  centre  of  the  boat.  These, 
when  let  down,  draw  about  3ft.  below 
the  bottom  of  the  boat,  and  are  about 
2ft.  broad.  The  board  is  about  lin.  thick ; 
no  iron  is  used  for  them.  When  they  near 
the  shore  they  are  hauled  up.  They  are  not 
required  when  the  sails  are  not  used.  The 
depth  of  these  boats  is  about  2ft.  to  the  top 
of  ike  gunwale,  and  they  generally  pull  four 
oars.  They  are  too  broad  for  one  man  to 
scull.  Of  course  they  will  not  carry  so  much 
sail  as  a  keeled  boat,  nor  will  they  sail  so 
near  the  wind. 

The  ballast  used  consists  of  large  stones. 
The  fishermen  hereabouts  are  a  bold  and 
hardy  race,  and  they  need  be,  for  herring 
fishing  on  a  December  night  is  desperately 
cold  work  ;  but  it  is  their  harvest  of  the  sea, 
and  when  four  men  can  take  from  twelve  to 
twenty  mace  of  herrings  in  the  night  (the 
mace  is  500,  and  worth  from  15b.  to  20b.),  it 
pays  them  wdL  It  is  a  pretty  sight  to  aee 
forty  or  fifty  boats  out  of  a  night ;  but  it  is 
very  oold  work,  and  none  but  those  brought 
up  to  it  could  stand  it. 

Wheel. — Used  to  give  motion  to  the  mdder  by 
chains  whioh  pass  over  a  barrel  and  lead 
through  blocks  to  the  tiller.  When  the  tiller 
points  forward  the  chain  is  put  over  the 
barrel  first;  when  the  tiller  points  afi  the 
chain  is  put  under  the  barrel  first. 

Where  Away  P — ^When  an  object  is  sighted,  a 
question  as  to  its  bearing. 

Wherry. — ^A  small  boat  for  rowing  and  sailing, 
usual  rig  a  spritsail,  main,  and  misen,  and 
foresail.     (French  "  Houari.'*) 

Whip. — ^A  purchase  consisting  of  one  single 
block,  a  pennant  vane. 

Whipt  To.'- To  bind  the  ends  of  rope  with  twine 
to  prevent  their  fraying. 

Tf^wkers.— (See  p  118.) 

WhistlifKg  for  Wind, — In  calms  or  light  winds 
sailors  sometimes  amuse  themselves  by  whist- 
ling in  the  hope  that  it  will  bring  a  breese. 
They  also  scratch  the  boom  for  a  breese,  or 
to  make  the  vessel  go  faster.  During  heavy 
weather  the  superstition  is  all  the  other  way, 
and  no  whistling  or  boom  scratohiog  is  per- 
mitted. 

Whole  Sail  Strength. — ^A  wind  of  such  strength  so 
that  a  yacht  can  just  carry  all  her  canvas, 
including  her  *'  best  *'  (not  ballooner)  gaff 
topsail,  to  windward. 

Winch. — A  drum  with  crank  handles,  pawl,  &c., 
fitted  to  the  mast  to  get  in  the  topsail  sheet, 
fto. 

Wind  Bound.— (See  "  Bound.") 

WindfaU. — An  unexpected  advantage  or  acquisi- 
tion of  treasure. 

Windlau. — ^A  horisontal  barrel  revolved  by  cranks 
or  handspikes,  used  for  getting  the  anchor. 
In  yachts  a  small  neat  capctan  lanow  geneiaUj 
used. 
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9.  Btronffgalo Reefed  trjaaU. 


jlA.  Hcftrygale   

11.  Storm    


} 

I 


13.  Hurrioeiie 


Storm  tfTeail. 

What<'viT  Miuall 
sail  ouolil  be 
ftot  to  hold 
to»retber. 

No  csnvss  msde 
urrvng  enough 
to  stand  such 
a  force. 

Wing  and  Wing. — A  schooner  before  the  wind 
with  the  main  sail  off  the  leo  quarter,  and  the 
foresail  boomed  oat  to  windward.  Sometimes 
termed  goose  winged.     ( See  *  *■  Goose  Wing. ' ' ) 

Wingt  of  a  Hhip.—ThtX  part  of  a  ship  below 
water  near  the  load  line. 

Wink. — A  west  coantry  term  for  a  kind  of  winoh 
used  in  the  bow  of  a  boat  by  fishermen  to  raise 
the  anchor.     (See  "  Anchor.") 

Winning  Flag. — The  racing  flag  which  is  hoisted 
after  a  race  to  denote  that  a  yacht  has  won  a 
prize.  It  is  hoifltod  immediately  below  and 
on  the  same  halyards  as  the  bnrgee.  When 
a  regatta  is  concladod  a  yacht  hoists  under 
her  bargee  as  many  racing  flags  as  she  has 
won  prizes.  On  arriving  at  a  port  fresh  from 
a  regatta  where  she  has  boon  snccessfnl,  she, 
in  a  like  manner,  hoists  as  many  racing  flags 
as  she  has  won  prizes.  When  she  has  sailed 
her  last  match  she  hoists  as  many  racing  flags 
as  she  has  won  prizes  daring  the  season. 
These  are  also  hoisted  when  she  retams  to 
her  own  port.  If  a  yacht  has  won  more 
prizes  than  she  has  racing  flags,  it  is  asoal 
to  make  ap  the  deficiency  with  code  signal 
flags. 

Wiring. — A  stringer  or  ledge  ranning  fore  and 
aft  in  a  boat  to  support  the  thwarts.  (See 
the  table,  page  350.) 

Wi»hy  Law. — A  oode  of  maritime  laws  which, 
with  the  rnlee  of  Oleron,  for  many  oentories 


f  omtd  tfa*  bMli  of  an 

to  NUMB  ud  aUpa.     ^^Irx  t"  ■  ■aiiinrt  nf 

Oothknd  in  tfa*  Biltle, 

lone  bMk  Ml  tba  13th 

IToo/.— TIm  tbrwidi  or  taxtoro  of  wmj  Idad  of 

dotii  or  oanTM,  4o. 
ITork.— A  TOOid  la  Mid  to  woA  wlMB  tte 

porta  of  hor  taam,  pbakf^y,  Ae.,   _ . 

ioeimlj  boond  togoUMr  oo  ttnt  the  Toriou 

parti   rdatiTO   to    oaoh    othar    alter    tlioir 

pooitioiii. 
ITofUn^    to  IFiwiliiiinl     Truiwiailfug    bj  abort 

tacka.    Boating  to  windward.     To  work  19 

to  a  Toaael  ia  to  gat  noarer  to  bar  or  eatoh  bar 

wbDat  boatinf  to  windward. 

ITnnU^.—SoaMthing  worth  knowbn^ ;  m  piaoa  of 
Talnable  azperianoa. 

Wrinkloa  in  ooppor  ara  gciiiaianj  a^  aign  of 
aoTore  atraina  in  reaaala,  or  tbat  the  Toaaal 
"  woria,"  or  that  bar  fiama  and  pknk  abifta 
whm  abe  ia  ondorwaj  in  a  aoa. 

Y. 

Yacht— OejuBnXtj  any  kind  of  Toaaal  tbat  ia 
permanently  fitted  ont  and  naed  bj  bar 
owner  for  pleasura.  Thia  is  a  w<nd  said 
to  be  of  Dutch  origin.  In  tho  time  of 
Elizabeth  a  *'  yacht  **  was  kept  for  the  use  of 
the  Sovereign,  and  ainoe  that  date  erery 
succeeding  monarch  has  had  more  than  one 
yacht    The  "Bat  of  Wight"  waa  built  at 

•  Cowes  in  1588,  and  Cowea  appeara  from  that 
early  date  to  have  been  the  bead-quarters 
of  yachting.  But  the  Thamea  waa  early 
associated  with  yachting  ;  in  1661,  Charles  IL 
sailed  in  a  yacht  on  the  Thames  ht>m  Qreen- 
wioh  to  Gravesend  against  a  yacht  in  which 
sailed  his  brother  the  Duke  of  York.  Pepya 
says  "  the  King  lost  it  going,  the  wind  bcdng 
contrary,  but  saved  atakea  in  returning,  his 
majesty  sometimes  steering  himself."  This 
probably  ia  the  first  reoord  of  a  yaoht  match, 
and  likewise  the  first  reoord  of  an  amateur 
helmsman.  Various  yachts  were  built  at 
Cowes  during  the  eighteenth  oentuxy,  but  to 
Cork  apparently  belonga  the  honour  of  origi- 
nating yaohting  as  a  national  paatimo.  In  1 730 
the  "  Cork  Harbour  Water  Club  "  waa  eata- 
blished ;  but  the  yaohta  were  small ;  and  not 
until  about  1783  ^d  any  private  person  build 
a  yacht  of  any  considerable  size.  Thia  yacht  waa 
built  at  Itchen  for  the  Duke  of  Richmond,  and 
between  that  date  and  1812  varioua  yachta 
were  built  at  Cowes,  Fiahboume,  and  South- 
ampton. In  1810  a  club  waa  started  at  Cowes 
(the  club  seal  of  the  Boyal  Yaoht  Squadron 
bears  date  1812),  and  thenceforward  yaohting 
made  very  rapid  strides.  In  1812  there  were 
probably  fifly  yachts  afloat,  and  theae  be- 
longed exclusively  to  noblemen  or  to  oountrj 
gentlemen.  In  1850  the  number  of  yachta 
reached  500,  and  the  pastime  of  cruising  and 
racing  had  tsken  a  firm  hold  of  all  branohea 
of  the  community.  From  this  time  forward 
the  growth  in  the  number  of  yachts  beoame 
very  rapid,  as  will  be  gleaned  from  the  tablo 
which  follows.    Tho  riga  are  aeparated,  and 
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it  will  be  leen  that  yawls  have  only  become  an 
important  class  daring  the  last  fourteen  years. 
This  has  not  been  at  tlie  expense  of  ontters, 
as  the  numbers  in  that  rig  have  increased  in  a 
steady  ratio.  The  schooners  have  been  the 
sufferers  ;  and,  acr  the  labour  of  racing  a 
schooner  is  so  very  much  greater  and  so  much 
more  expensive  than  racing  a  cutter  or  yawl, 
there  ii  small  hope  of  the  schooners  coming 
into  favour  again. 


NUMBEB  OF  YACHTS. 

IMO. 


Under  6  torn 
fi  tODBj  and  not  exceeding  9  Urns 


10 
90 
80 
40 
60 
SO 
80 
100 
160 


»» 


•» 


»i 


19 

29 

89 

80 

60 

80 

100 

180 

H  200 

Above 200 

Stesm  Yachts  8 


•t 


Total 


808 


1884.       1878. 


160 

800 

408 

180 

96 

89 

80 

88 

60 

87 

48 

40 

282 

1888 


^  •  ••« 

..  62  

80  ... 

...  187  

127  ... 

..  207  

86  .... 

..  118  

69  ... 

..  69  

41  ... 

..  44  

27  ... 

..  47  

40  ... 

..  69  

16  ... 

..  86  

88  ... 

...  68  

9  ... 

...  80  

10  ... 

...  16  

V  ... 

...  88  

896 


Bias. 


1860.        1864.       1878. 


Ontters 872 

Schooners 76 

Yawls    46 

Other  Bl^  7 

Steamers 8 

TONNAGE. 


674  ... 

207  .. 

64  .. 

27  .. 

88  .. 

...  764 
...  828 
....  828 
....  26 
....  282 

>.    1864. 

1878. 

44  .. 

....  47 

1860. 

Average  Tonnage 44 

Gross  Tonnage 22,141      89,486      89,420 

Tacht  Club. — ^A  club  formed  with  the  ostensible 
object  of  associating  yacht  owners,  and  pro- 
moting a  fondness  for  the  sea. 

Tacht  Racing  Association. — An  association  of 
yachtsmen  founded  in  1875  in  order  to 
provide  one  code  of  sailing  rules  for  use  in  all 
matches,  and  to  decide  such  disputes  as 
might  be  referred  to  the  Council  of  the  Associa- 
tion. The  Association  and  Council  are  con- 
stituted similarly  to  the  Jockey  Club.  The 
following  are  the  Y.B.A.  sailing  rules,  as 
sanctioned  for  1879 : — 

1.  Management  of  Races. — All  races,  and 
all  yachts  sailing  therein,  shall  be  under  the 
direction  of  the  flag  officers  or  Sailing  Com- 
mittee of  the  club  under  whose  auspices  the 
races  are  being  sailed.  All  matters  shall  be 
subject  to  their  approval  and  control ;  and  all 
doubts,  questions,  and  disputes  which  may 
arise  shall  be  subject  to  their  decision.  Their 
decisions  shall  be  based  upon  these  rules  so 
far  as  they  will  apply,  but  as  no  rules  can  be 
devised  capable  of  meeting  every  incident 
and  accident  of  sailing,  the  Sailing  Com- 
mittee should  keep  in  view  the  ordinary 
customs  of  the  sea,  and  discourage  aU 
attempts  to  win  a  race  by  other  means  than 
fair  sailing  and  superior  speed  and  skill.  The 
decisions  of  the  Sailing  Committee  shall  be 
final,  unless  they  think  fit,  on  the  application 
of  the  parties  interested,  or  otherwise,  to 


refer  the  questions  at  issue  for  the  decision  of 
the  Council  of  the  Yacht  Bacing  Association. 
No  member  of  the  Sailing  Committee  or 
Council  shall  take  part  in  Uie  decision  upon 
any  disputed  question  in  which  he  is  directly 
interested.  The  Ssdling  Committee,  or  any 
officer  ai(I>ointed  to  take  charge  for  the  day, 
shall  aw^ifd  the  prizes,  subject  to  rule  30.  If 
any  yacht  be  disqualified,  the  next  in  order 
shall  be  awarded  the  prize. 

2.  Postp<mement  of  Races. — ^The  Sailing 
Committee,  or  officer  in  charge  for  the  day, 
shall  have  power  to  postpone  any  race,  should 
unfavourable  weather  render  such  a  course 
desirable. 

8.  MeoMirement  for  Tonnage. — (See  "  Ton- 
nage." 

4.  Time  oZlotoonce. — ^Time  shall  be  allowed 
on  arrival  for  differenoe  in  tonnage,  according 
to  a  scale,  increased  or  decreased  in  propor- 
tion to  the  length  of  different  courses. 

If  it  is  necessary  during  a  race  to  shorten 
the  course,  the  si^ial  flag  denoting  the  race 
hoisted  under  the  white  Peter,  or  in  case  of 
fog  or  darkness  two  guns  fired  shall  show  that 
the  race  is  to  finish  with  the  round  about 
to  be  completed,  and  the  time  allowance  shall 
be  reduced  in  proportion.  (See  *'Time  Al* 
lowance.") 

5.  Entries, — Entries  shall  be  made  with 
the  Secretary  at  least  forty-eight  hours 
previous  to  noon  of  the  day  appointed  for 
starting  each  race.  In  case  of  a  Sunday 
intervening,  twenty -four  hours  shall  be  added. 
Entries  may  be  made  by  telegram,  and  it 
shall  be  deemed  sufficient  that  the  same  shall 
have  been  dispatched  before  noon  of  the  day 
on  which  the  entries  close,  subject  to  the 
provision  as  to  Sundays. 

Form  of  Entry. — Form  of  entry  to  be 
signed  by  the  owner,  or  his  representative, 
previous  to  the  race  : — 

Please  to  enter  the  Yacht  for  the 

race  at  on  the  Her 

distinguishing  flag  is  ;  her  rig  is  ; 

and  her  tonnage,  in  accordance  with  Bule  8, 
is  tons.  I  undertake  that  while  sailing 
under  this  entry  she  shall  not  have  on  board 
any  hags  of  shot ;  that  all  her  ballast  shall  be 
properly  stowed  under  the  platform  or  in 
lockers,  and  shall  not  be  shifted  or  trimmed 
in  any  way  whatsoever  i  and  that  I  will  obey 
and  be  bound  by  the  Sailing  Bules  of  the 
Yacht  Bacing  Association. 

Signed  this        day  of 


Should  any  yacht  duly  entered  for  a  race 
not  start,  or  having  started  should  she  give 
up,  or  be  disabled  during  the  race,  such 
yacht  shall,  in  the  event  of  the  race  being 
resailed,  be  entitled  to  start;  but  no  new 
entries  shall  be  received  under  any  circum- 
stances whatsoever  for  a  postponed  race. 

6.  Ownership. — Each  yacht  entered  for  a 
race  must  be  bond  fide  the  property  of  the 
person  or  persons  in  whose  name  or  nsmes 
she  is  entered,  who  must  be  a  member  or 
members  of  a  recognised  yacht  club. 
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Taeht  and  Boat  Sailing. 


7.  Ovrntnliip. — No  owner  bIikU  be  allowod 
to  sntoi  mora  th&n  one  Tftoht  id  a  imb,  ez- 
oept  in  oaaea  tn  which  k  priie  ii  ^ven  for 
OMh  rig,  when  one  yaoht  of  oa«h  rig  nuf  be 
entered,  nor  shall  be  be  entitled  to  enter  tbe 
Sftioe  f ftoht  nnder  diSerent  rigs  for  uiy  raoe. 

8.  One  Tachl  Entitled  to  Sail  Ofer.^When 
k  prize  hu  been  offered  for  competition,  sdj 
praht,  dol?  entered,  maj  DlsJni  to  soil  over 
the  ooone,  and  shall  be  entitled  to  the  prize  ; 
■nbjeot,  howerer,  to  Bole  2. 

9.  BUding  KeeU.—No  jaeht  which  it  fitted 
to  ahift  keels,  or  to  otherwiie  titer  her  form, 
■hall  be  permitted  to  enter. 

10.  Jfembfr  on  Board,  and  Declaration. — 
EiTer;  yacht  sailing  in  a  race  shall  haie  on 
board  a  member  of  a  reoognised  jacht  clob, 
wbo,  before  the  priie  ie  awarded,  sball  sign  a 
declaration  that  the  yaebt  nnder  his  charge 
has  stricti;  conformed  to  all  the  sailing  regu- 
lations, as  follows : — 

I  hareb;  dealare  that  the  yaoht 

whilst  sailing  in  tbe  race  this  day, 

has  sbriotly  obserred  the  Bailing  roles  and 
regslations. 

(Signed) 


Dat6_ 


11.  Flagi. — Each  yaobt  mnst  carry,  at  her 
main  topmast  head,  a  rectangular  diBtingniah- 
ing  flag  of  a  Boitable  BJie,  which  mnst  not  be 
hauled  down  nnleaa  she  givee  ap  tbe  raoe. 
If  tbe  topmast  be  lowered  on  deck  or  carried 
away,  the  flag  most  be  rehoieted  in  a  con- 
apicnoas  place  as  soon  as  poastble. 

12.  Initructiona. — Every  yacht  entered  for 
a  raoe  shall,  at  the  time  of  entry,  oc  as  aoon 
after  as  poasible,  be  anppUod  with  written  or 
printed  instmctiona  as  to  the  conditions  ol 
the  raoe,  the  course  to  be  Bailed,  marka,  Ao. 
Nothing  ahaU  be  considered  as  a  mark  in  the 
ooune  unless   apeeially  named    as   such   in 


13.  Saili, — There  shall  be  no  restrictions 
at  to  aaile,  or  the  manner  of  setting  and 
working  them  ;  bat  steam  power  must  not  be 
used  for  hoistiiig  sails. 

11.  Greui  and  Friendi. — There  ehall  be  no 
limit  as  to  the  niimbei  of  paid  hands,  and  no 
restriotiona  as  to  the  number  of  friends,  or  to 
their  working.  No  paid  hand  ahall  join  or 
leave  a  yacht  after  the  signal  to  start  [This 
rule  is  not  intended  to  apply  to  Corinthian 
matches.  ] 

IS.  Fittings  and  Ballatt.—Ml  yachts  ex- 
ceeding Btb  tons  nhall  be  fltted  below  deck 
with  tbe  ordinary  Bttinga  of  a  yacht,  includ- 
ing two  tracsverae  bolkheads  of  wood,  and 
their  phLtforma  ahall  be  kept  donn,  and  bulk- 
heads standing.  No  water  ahall  bo  started 
from  or  taken  into  the  tanks  after  the  aignal 
to  etart  has  been  made.  No  more  than  the 
usual  anohora  and  chaina  shall  be  carried 
during  a  race,  which  maat  not  be  used  as 
ahiftiag  ballast,  or  for  altering  the  trim  of  the 
yaoht.  No  bags  of  sbot  shall  be  on  board, 
and  all  ballast  shall  be  properly  atowed  under 
the  platform  or  is  lockera,  and  shall  not  be 
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inTolT*  risk  of  oollision,  tlie  helms  of  both 
■hall  be  pnt  to  port,  so  that  each  may  pass  on 
the  port  Bide  of  the  other. 

19.  Two  T<iehU  Crosiing,  fe, — ^When  two 
yachts  are  orossing  so  as  to  inTolve  risk  of 
oollision,  then  if  they  have  the  wind  on 
different  sides,  the  yadbt  witii  the  wind  on 
the  port  side  shall  keep  oat  of  the  way  of  the 
yaohtwith  the  wind  on  the  starbourd  side, 
except  in  the  case  in  which  the  yacht  with  the 
wind  on  the  port  side  is  dose  hanled  and  the 
other  yacht  free,  in  which  case  the  latter 
yacht  shall  keep  oat  of  the  way ;  bat  if  they 
haye  the  wind  on  the  same  side,  or  if  one  of 
of  them  has  the  wind  aft,  then  the  yacht 
which  is  to  windward  shall  keep  oat  of  the 
way  of  the  yacht  which  is  to  leeward. 

20.  Overtahvngf  Rov/nding  Mctrks^  ^. — ^A 
yacht  orertaking  another  yacht  shall  keep 
oat  of  the  way  of  the  last  mentioned  yacht, 
bat  when  ronnding  any  baoy  or  vessel  ased  to 
mark  oat  the  coarse,  if  two  yachts  are  not 
clear  of  each  other  at  the  time  the  leading 
yacht  is  close  to,  and  actaally  rounding  the 
mark,  the  oatside  yacht  mast  give  the  other 
room  to  pass  dear  of  it,  whether  it  be  the  lee 
or  weather  yacht  which  is  in  danger  of  foaling 
the  mark.  Ko  yacht  shall  be  considered  clear 
of  another  yacht,  anless  so  maoh  ahead  as  to 
give  a  free  choice  to  the  other  on  which  side 
she  will  pass.  An  overtaking  yacht  shall  not, 
however,  be  jastified  in  attempting  to 
establish  an  overlap,  and  thos  force  a  passage 
between  the  leading  yacht  and  the  mark  after 
the  latter  yacht  has  altered  her  helm  for  the 
pnrpose  of  roanding. 

2 1 .  ObtrucHonB  to  Sea  Room, — When  passing 
a  pier,  shoal,  rock,  vessel  or  other  obstrac* 
tion  to  sea  room,  shonld  yachts  not  be  dear  of 
each  other,  the  oatside  yacht  or  yachts  mast 
give  room  to  the  yacht  in  danger  of  foaling 
each  obstraction,  whether  she  be  the  weather 
or  the  leeward  yacht ;  provided  always  that 
an  overlap  has  been  established  before  an 
obstruction  is  actaally  reached. 

22.  Luffing  and  Bearing  Away, — A  yacht 
may  luff  as  she  pleases  to  prevent  another 
yaoht  passing  to  windward,  but  must  nerer 
bear  away  out  of  her  course  to  binder  the 
other  passing  to  leeward — the  lee  side  to  be 
considered  that  on  which  the  leading  yaoht 
of  the  two  carries  her  main  boom.  The 
overtaking  vessel,  if  to  leeward,  must  not 
luff  so  as  to  interfere  with  the  yacht  she 
has  overtaken  until  she  has  drawn  dear 
ahead. 

23.  Clo»e-hauled  A^roaching  Shore, — If 
two  yachts  are  standing  towards  a  shore  or 
shoal,  or  towards  any  buoy,  boat,  or  vessel, 
and  the  yacht  to  leeward  is  likely  to  run 
aground,  or  fool  of  such  buoy,  boat,  or  vessel 
(a  mark  vessd  excepted),  and  is  not  able  to 
tack  without  coming  into  collision  with  the 
yacht  to  windward,  the  latter  shall  at  once 
tack  on  being  hailed  to  do  so  by  the  owner  of 
the  leeward  yacht,  or  the  person  acting  as 
his  representative,  who  shall  be  bound  to 
see  that  his  own  vessd  tacks  at  the  same 
time. 


24.  Running  Agrownd,  fe, — Any  yaoht 
running  on  shore,  or  foul  of  a  bnoy,  vessel,  or 
other  obstruction,  may  use  her  own  anchors, 
boats,  warps,  Ao.,  to  get  off,  bat  may  not 
receive  any  assistance  except  from  the  crew  of 
a  vessd  she  has  foaled.  Any  anchor,  boat, 
or  warp  used  must  be  taken  on  board  again 
before  she  continues  the  raoe. 

25.  FouUng  T<iehU,  Ma/rh$,  fe.  —  Each 
yacht  must  go  fairly  round  the  coarse  ;  and 
most  not  touch  any  buoy,  boat,  or  vessd  used 
to  mark  it  out,  but  shidl  not  be  disqualified 
if  wrongfully  oompdled  to  do  so  by  another 
yacht.  Any  yacht  causing  a  mark  vessd  to 
in  any  way  shift  her  podtion  to  avoid  being 
foaled  by  such  yacht,  shall  be  disqualified. 
If  a  yacht,  in  consequence  of  her  neglect  of 
any  of  these  rules,  shall  foul  another  yacht, 
or  compel  other  yachts  to  foul,  she  shall 
f orfdt  all  claim  to  the  prise,  and  shall  pay  all 
damages. 

26.  Mea/n$  cf  Propylaum,  —  No  towing, 
sweeping,  poling,  or  pushing,  or  any  mode  of 
propulsion  except  sails,  shall  be  allowed. 

27.  Anchoring,  —  A  yacht  may  anchor 
during  a  race,  but  must  weigh  her  anchor 
again,  and  not  slip.  No  yaoht  shall  during  a 
race  make  fast  to  any  buoy,  stage,  or  pier,  or 
send  an  anchor  out  in  a  boat,  except  for  the 
purpose  of  rule  24. 

28.  SoundMtg. — ^No  other  means  of  sound- 
ing than  the  lead  and  line  allowed. 

29.  Side  Lights, — All  yachts  sailing  in 
a  race  at  night  shall  observe  the  Board 
of  Trade  rule  as  to  the  carrying  of  dde 
lights. 

30.  Man  Ovefhoard, — ^In  ease  of  a  man 
falling  overboard  from  a  competing  yacht,  all 
other  yachts  in  a  podtion  to  do  so  shall  use 
their  utmost  endeavours  to  render  assistanoe ; 
and  if  it  should  appear  that  any  yaoht  was 
thereby  prevented  winning  the  raoe,  the  com- 
mittee shall  have  power  to  order  it  to  be 
resailed  between  any  yacht  or  yachts  so  pre- 
vented and  the  actual  winner. 

31.  Protettt. — Should  the  owner  of  any 
yacht,  or  the  person  acting  as  his  representa- 
tive, consider  that  ho  has  a  fair  ground  of 
complaint  against  another  for  fool  sailing,  or 
any  violation  of  these  rules,  ho  must,  if  it 
arise  during  the  race,  signify  the  same  on 
first  passing  the  committee  vessel,  by  showing 
an  ensign  conspicuously  in  the  main  rigging. 
The  protest  shall  be  made  in  writing,  and 
under  such  regulations  (if  any)  as  the  sailing 
committee  may  have  determined,  within 
twelve  hours  of  the  arrival  of  the  protesting 
yacht,  and  shall  be  heard  by  the  sailing  com- 
mittee and  dedded,  after  such  inquiries  at 
they  may  consider  necessary.  They  shall  also, 
without  a  protest,  disqualify  any  yacht,  should 
it  come  to  their  knowledge  that  she  has  com- 
mitted a  breach  of  the  rules. 

32.  Removal  of  Flag  Boat, — Should  any 
flag  vessd,  buoy,  or  other  mark  boat  be 
removed  from  its  proper  podtion,  either  l^ 
aoddent  or  design,  the  raoe  shall  be  sailed 
over  again,  or  not,  at  the  option  of  the  sailing 
committee. 
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83.  Penalty  for  DUoieying  Rnltt, — As; 
jaoht  diaobajing  or  iafringlDK  nnj  of  theie 
mlea,  wUoli  ilull  ftpplf  to  all  ;aolita  whether 

b«  djjqnalifled  from  laoaiTiiig  an;  piiie  ahe 
woold  otbeiwiae  have  won,  uid  bei  owner 
aball  be  liable  for  all  damages  ariaing. 

Should  a  ilagTUit  braooh  of  theae  ralea  be 
proTsd  agaimt  any  jaoht,  her  sailing  master 
maj  be  disqualified  by  tJifi  coonoil  for  one 
aeaaon  from  Bailing  in  an;  raoe  held  nnder 
the  rulea  ol  the  Ya^t  Baoing  AasodatioD. 

S4.  Cruinnp  Trim.  —  THien  ;achta  are 
otdersd  to  aail  In  ormsiiig  trim,  tlie  following 
nlet  aie  to  be  atiiotl;  obaerred : — 

1.  No  doon,  tables,  oMa  ikyligtitB,  or 
other  oabin  or  deck  flttinga  (darita 
•xwpted)  shall  b«  T«iiu>Ted  from  tbeir 
plaoea  before  or  during  the  race. 

2.  No  nils  or  other  geai  ahall  be  pnt  into 
the  main  oabin  in  ;aahta  azoeading  fort; 


8.  Anohon  and  ohatns  suitable  to  tha  itie 
of  the  TMht  shall  b«  oanied,  one  ftt  the 
Mthe*d  (or  In  yaohta  of  for^  tons  and 
imdet,  at  the  nsnal  place  on  the  bow), 
whloh  anohot  shall  not  ba  nnahaohled 
from   the  ohain   before  or  during  the 

4.  Ever;  ;aoht  eioeeding  thirty  and  under 
eerent;  tons,  shall  oarr;  a  boat  on  deck 
not  less  than  ten  feet  in  length  and  three 
feet  ail  inoheBbcain — a  yacht  of  aavent; 
tons  and  over,  her  nanaJ  catter  and 
dinghy. 

6.  No  extra  hands,  eioopt  a  pilot,  beyond 
the  regclAl  crew  of  the  yacht  shall  be 

In  the  Appendix  the  Tacht  Bscing  Associa- 
tion farther  reoommend  for  the  ooQBideratioa 
of  Bailing  Committees  : — 

1.  AUovianct  to  Bckaoneri  and  Ya-uiU. — 
That  ae  mixed  raoea  are  no  aatisfactot;  teat 
of  the  relative  speed  of  yaohta,  the  different 
rig*  should,  wbeneTer  practicable,  be  kept 
separata ;  bnt  when  mixed  races  are  onaToid- 
able,  tbe  following  role  shall  be  observed : — 

The  tonnage  of  schooners  and  yawls  to  be 
reckoned  for  time  allowance  as  followe,  viz,, 
schooners  at  three-fiftlui,  and  yawls  at  toor- 
fifths  of  their  actual  tonnage  ;  provided  that 
in  oaae  of  a  yawl,  her  main  boom  when  in  its 
plaoe  and  parallel  to  the  deoh,  does  not  extend 
more  than  two-fifths  her  extrame  beam  abaft 
the  stem  end  ot  her  load  water-line.  In 
oalonlating  the  deduction  for  difference  of  rig, 
the  tonnage  b;  certifioBto  to  the  exact  fraction 
to  be  nsed.  The  time  allowances  \a  be 
calculated  from  each  veesel'i  rednced  tonnage, 
SchoiwerB  and  yawls  shall  not  be  allowed  to 
enter  in  claases  of  forty  tons  and  under  at 
the  redaoed  tonnage. 

2.  fivinjS(arti,^Thatflyingstartssbonld 
be  adopted  when  pnetioable,  bnt  no  time 
ahonld  be  allowed  for  delay  in  starting. 

8.  No  Limtf  fo  Race. — That  any  limit  to 
the  time  for  oonoluding  a  race  ahoold  be 
avoided  as  far  as  posaible- 


4.   Ola—^ieaUan. — TutX   th«    oUtMlfl 
of  yaohta  ahoold,  whan  ptjooible,  b«  i 

Not  eieeediiig   5 

Above    G  tons  and  not  ezoeeding  10 
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S.  CouTMi. — That  mm  distance  la  a 
portant  element  in  the  osloalatioii  ol 
•Uowanoe,  the  marks  and  fl&g-  boata  abo 
placed  ao  aa  to  mark  &s  aoonrat^  mm  pc 
the  length  of  the  oourae,  for  wbicfa  ti 
allowed, 

8.  Rouniing  Maria. — Th&tinheaTywi 
it  should  be  arranged,  if  praotinbli 
jaohts  to  stay  instead  of  gybe  round  ma 

7-  Boom  at  Btarlinj. — S».ili»ig  Conm 
should  be  pBttiaQliul;  okreful  to  p 
ample  room  between  Uie  pointi  mmrkii 
starting  line. 
Yacht  Rtgitter. — A  book  oompiled  b;  Uu 
known  oommittee  of  Lloyd's  Society,  ■ 
requeat  ot  yaoht  owners.  Hitherto  diff 
was  experienoed  in  arriving  at  the  agi 
condition  of  a  yacht,  bat  the  Blister 
tidna  all  the  particulars  an  intending  pure 
need  know.  Owners  will  derive  benefit 
having  their  yachts  snrveyed  and  elassr 
Lloyd's,  and  special  faoUitiea  now  eiii 
making  suob  enrveys  and  asaigning  chain 
The  Eegister  oontsina  the  following  ^m 
lars  ;  Names  of  yaohte  ;  official  noi 
number  in  the  Begtster  ;  sig^nal  lotten  ; 
sailmaker'a  name  ;  registered  tonnage, } 
Thames  tonnage ;  dimensionH  (length  brt 
and  depth);  repairs  to  yacht,  and  date  thi 
nature  of  repain  ;  class  ;  materials  na 
her  constraotion ;  bnilder'a  name  ;  da 
building  I  port;  port  of  BUrrey  ;  fastei 
sheathing ;  description  of  engines  ;  bn 
of  engines,  *c.  The  Brat  part  of  tbe  Bo 
oontains  the  mles  and  repnlationB  f or  bu 
for  olBBsiflcatton.  Theae  rolea  and  n 
tions  relate  to  wood,  iron,  and  com] 
yachts ;  and  tables  of  Boantlinga,  fasta 
&o.,  are  given  for  each,  together  with  a 
tor  aochors,  ohaina,  tco.,  tar  Bailing  j 
and  steam  yachts.  This  part  of  the  bi 
'  valuable,  and  will   bo   a   large  hi 


builders  who  have   little 


experienoe  o 


particolar  work  required  in  a  yooht  ant 
as  weU  be  found  of  great  ase  to  the 
experienced  builders.  A  yacht  can  b« 
of  any  material  and  fastened  in  almosl 
way  an  owner  or  bnildor  may  desire,  ami 
she  can  be  admitted  with  a  grade  inti 
book.  Existing  yaohta  can  bo  sorveyed 
if  approved,  assigned  the  A  1  class  for 
teen  years,  or  any  other  BTsde,  accordii 
their  oonatruotion,  oondition,  and  age. 
Eegister  alao  oontaina  full  infonnatioD 
the  manner  of  having  a  Bnn-ay  effected 
of  surveyors  and  their  addreaaes  ;  li 
ownersaudtheiraddreaMB;  tiatof  anbaa 
end  tlieir  addieeses.     The   office*  are  LI 
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Begiater  of  Britiili  and  Foreign  Shipping, 
White  Lion  Court,  Comhill,  E.G.  (See 
Lloyd's.) 

Tcurd, — ^A  spar  used  to  extend  a  sail. 

Yard  Arm. — ^The  extremities  of  yards. 

Tarn, — ^A  yam  is  generally  understood  to  mean 
one  of  ihe  parts  of  a  strand  of  a  rope.  The 
strands  of  old  rope  are  separated  and  used  as 
stops  for  temporarily  secnring  sails  when 
rolled  up,  &o,  A  narratiye,  a  tale,  a  long 
story,  or  disoonrse.     (See  "  Strands.") 

Taw,  —  When  a  yessel's  head  flies  from  one 
direction  to  another ;  generally  when  a 
vessel  does  not  steer  a  straight  or  steady 
oonrse. 


Tawl, — ^A  cntter-rigged  yessel  with  a  miien 
mast  stepped  in  her  ooonter. 

TeUow  Flag, — ^The  quarantine  or  ferer  flag. 

ro](».— The  lower  cap  on  the  masthead.  It  is 
cut  out  of  solid  wood,  and  either  strengthened 
by  an  iron  plate  over  the  whole  of  its  top, 
or  an  iron  band  round  its  entire  edge.  The 
cross  trees  are  fitted  on  the  yoke.  (See 
page  119.)  A  yoke  is  also  the  crossbar  put 
on  the  rudder-head  of  small  boats,  to  which 
lines,  termed  yoke  lines,  are  attached  for 
steering. 

Z. 

Zig-Zag, — ^Working  to  windward. 
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STEEEINQ  AND  SAILING  RULES. 


0«  Sept  1, 1880,  the  foUowing  roles  (bj  Order  in 
Oooaofl,  held  at  Oibome,  Aug,  14,  1879).  wiU 
oome  into  foroe,  incteed  of  the  mlee  given  on 
pege549: 

Art.  14.  When  two  sailing  ships  are  approach- 
ing  one  another  so  as  to  invoWe  risk  of  collision, 
one  of  them  shall  keep  ont  of  the  way  of  the 
other  as  follows,  yis.  *.  — 

(a.)  A  ship  which  is  running  free  shall  keep 
ont  of  the  way  of  a  ship  which  is  dose- 
hanled. 

(b.)  A  ship  which  is  dose-hanled  on  the  port 
tack  shall  keep  out  of  the  way  of  a  ship 
which  is  dose-hanled  on  the  starboard 
tack. 

(e.)  When  both  are  running  free  with  the  wind 
on  different  sides,  the  ship  which  has  the 
wind  on  the  port  side  shall  keep  ont  of 
the  way  of  the  other. 

(d.)  When  both  are  ruDning  free  with  the  wind 
on  the  same  side,  the  ship  which  is  to 
windward  shall  keep  out  of  the  way  of 
the  ship  which  is  to  leeward. 

(e.)  A  ship  which  has  the  wind  aft  shall  keep 
ont  of  the  way  of  the  other  ship. 

Art.  15.  If  two  ships  nnder  steam  are  meeting 
end  on,  or  nearly  end  on,  so  as  to  inyolve  risk  of 
oolli8ion,each  shall  alter  her  course  to  starboard, 
so  that  each  may  pass  on  the  port  side  of  the 
other. 

This  Artide  only  applies  to  cases  where  ships 
are  meeting  end  on,  or  nearly  end  on,  in  such 
a  manner  as  to  inyolve  risk  of  collision,  and 
does  not  apply  to  two  ships  which  must,  if 
both  keep  on  their  respective  courses,  pass 
dear  of  each  other. 

^6  only  cases  to  which  it  does  apply  are,  when 
each  of  the  two  ships  is  end  on,  or  nearly 
end  on,  to  the  other;  in  other  words,  the 
oases  in  which,  by  day,  each  ship  sees  the 
masts  of  the  other  in  a  line,  or  nearly  in  a 
line,  with  her  own ;  and  by  night,  to  cases 
in  which  each  ship  is  in  such  a  position  as 
to  see  both  the  side  lights  of  the  other. 

It  does  not  apply  by  day  to  cases  in  which  a 
ship  sees  anotiier  ahead  crossing  her  own 
oonrae ;  or  by  night,  to  oases  where  the  red 
light  of  one  ship  is  opposed  to  the  red  light 


of  the  other,  or  where  the  green  Hght  of  one 
ship  is  opposed  to  the  green  light  of  the 
other,  or  where  a  red  light  without  a  green 
light,  or  a  green  light  without  a  red  Hght,  is 
seen  ahead,  or  where  both  green  and  red 
lights  are  seen  anywhere  but  ahead. 

Art.  16.  If  two  ships  under  steam  are  crossing 
so  as  to  iuTolve  risk  of  ooUision,  the  ship  which 
has  the  other  on  her  own  starboard  side  shall  keep 
ont  of  the  way  of  the  other. 

Art  17.  If  two  ships,  one  of  which  is  a  sailing 
ship  and  the  other  a  steamship,  are  prooeeding 
in  such  directions  as  to  involve  risk  of  ooUision, 
the  steamship  shall  keep  out  of  the  way  of  the 
sailing  ship. 

Art.  18.  Every  steamship,  when  approaching 
another  ship  so  as  to  involve  risk  oi  collision, 
shall  slacken  her  speed  or  stop  and  reverse  if 


Art.  19.  In  taking  any  course  authorised  or 
required  by  these  regulations,  a  steamship  under- 
way may  indicate  that  course  to  any  other 
ship  which  she  has  in  sight  by  the  following 
sifi^ials  on  her  steam  whistle,  vis. : — 

One  short  blast  to  mean  "  I  am  directing  my 

course  to  starboard." 
Two  short  blasts  to  mean  "  I  am  directing  my 

course  to  port." 
Three  short  blasts  to  mean  *'  I  am  going  foil 

speed  astern." 
The  use  of  these  signals  is  optional ;  but  if  they 

are  used,  the  course  of  the  ship  must  be  in 

accordance  with  the  signal  made. 

Art.  20.  Kotwithstanding  anything  contained 
in  a  preceding  Article,  every  ship,  whether  a 
sailing  ship  or  a  steamship,  overtaking  any 
other  shall  keep  out  of  the  way  of  the  overtaken 
ship. 

Art.  21.  In  narrow  channels  every  steamship 
shall,  when  it  is  safe  and  practicable,  keep  to 
that  side  of  the  fairway  or  mid-channd  which 
lies  on  the  starboard  side  of  such  diip. 

Art.  22.  Where  by  the  above  rules  one  or  two 
ships  is  to  keep  out  of  the  way,  the  other  shall 
keep  her  course. 

Art.  23.  In  obeying  and  construing  these  rules 
due  regard  shall  be  had  to  all  dangers  of  naviga- 
tion; and  to  any  special  circumstances  whidi 
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may  render  a  departure  from  the  above  rules 
neoeesary  in  order  to  avoid  immediate  danger. 

No    Ship,    undbb   ant    Cibcumstancsb,   to 
Kbolect  Pbopbb  Pbecautionb. 

Art.  24.  Nothing  in  these  rules  shall  exonerate 
a  ship,  or  the  owner,  or  master,  or  crew  thereof, 
from  the  oonseqnences  of  any  neglect  to  carry 
lights  or  signals,  or  of  any  neglect  to  keep  a 
proper  look-ont,  or  of  the  neglect  of  any  pre- 


caution which  may  be  required  by  the  ordinary 
practice  of  seamen,  or  by  the  special  oiroum- 
stances  of  the  case. 

BXBEBTATION   OF    BULXB    FOB    HABBOUBS   AND 

Inland  Navigation. 

Art.  25.  Nothing  in  these  rules  shall  interfere 
with  the  operation  of  a  special  rule,  duly  made 
by  local  authority,  relative  to  the  navigation  of 
any  harbour,  river,  or  inland  navigation. 
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Aoken,  Mr.  G.  H.,  his  opinion  as  to  port  and 

starboard  tack paife  223 

African  oak»  weight  of  a  onbio  foot 3 

Admiralij,  experiments  of,  with  mdders...     33 

Admiralij  and  centre-boards    244 

AlgoaBay,  lateen  rig 294 

Alert,  centze-board  jaoht 305 

Amenable  to  Y.B.  A.  mles 242 

Anchoring   184 

YJLA.  roles    240 

Anchors  for  yachts 110 

Angle  for  sails  on  different  points  of  sailing    23 

Apparent  wind    19 

Approaching  shore  close  hanled    232 

Archer,   M.   Colin,   his  wave   form  theory 

(Footnote) 49 

and  Norwegian  pilot  boats    382 

Arrow  and  yol-an-Vent,  &c 56 

Artifldal  and  natural  stabiUi7 12 

B. 

Balance  Ing  rig   271 

Ballast,  and  a  Tessel's  performance  in  a  sea- 
way      65,359 

centre  of  grayity  of    65 

distribution  of 65 

in  relation  to  a  yacht's  displacement  ...     63 

iron  and  lead  floors    66 

shifting    64 

shifting  in  small  boats,  danger  of  267 

slinging  of  6Q 

stowing 66 

table     showing     amount     of     ballast 

different  yachts  carry    62 

Ballasting,  Harvey  and  Pryers 66 

Beam  and  length    51 

penalty  on   56 

Bearing  away 225 

Before  the  wind  233 

Belfast  yawls  381 

Bells 196 

Bentall,  M.,  designer  of  Jnllanar 387 

Blocks,  sises  of  for  yachts    120 

Boats,  beaching  of 193 

capsizing  of 187 

for  rowing  and  saHmg  designed  by  Oapt. 

Homer 881 

general  cantions  in  the  management  of  191 

management  of  open  under  sail  185 

reefing  the  sails  of 192 

Boatswain,  duties  of 196 

Bobsti^,  fitting  of 185 

Bombsj  yacht 288 


I  Booms,  weight  of    page    78 

I  Bowsprit,  carrying  awaj  a    181 

!  shrouds,  fitting  of  134 

I  to  parbuckle   181 

Bowsprits,  weight  of 78 

Brighton  beach  boats 298 

I  Bringup,to 184 

,  Buoyancy,  explanation  of 4 

I  Buoyancy,  centre  of   5 

Butler,  Mr.  T.,  his  topmast  funnel 129 

C. 

Cables  for  yachts    110 

Cambered  keels  18 

Cambria,  her  hollow  masts    76 

Canoes,  aprons    421 

building  of ,  for  cruising 430 

cause  <i  hanging  to  fdndwaxd 417 

centre-boards .'. 416 

classified  409 

construction  of   411 

deck  flaps 421 

defined 407 

fitting  double  centre  boards  and  ireas 

of  the  same 418 

fitting  single  oentze-bdurd 419 

for  cruising 426 

for  paddling  and  sailing,  description  of  409 

mast  and  tabemade   422 

Nautilus  racing  cance  of  1879 424 

reUtiye  adrantages  of  single  and  double 

centre-boards  417 

sail-carrying  power  of  canoes  434 

sails  for 438,  444 

steering  gear  420 

tent  of  the  Nautilus  424 

Carrying  away  spars  and  rigging 181 

Catamarans  (American) 397 

Centipede,  Itohen  boat  338 

Centre-boards 18 

use  of ,  in  steering  (double)    32 

and  stability    259 

construction  of  case  257 

for  canoes    416 

fan  shaped  250 

shoe 251 

double   246,  417 

boats    243 

designs  for  boats  of  Tsrions  sixes 262 

boat  for  rowing  and  sailing  253 

boats,  sails  for    267- 

sloops  803 

yacht  Charm  , 284 

yacht  (French)  276 

yachts,  slow  in  stays  (Footnote) 82 


Index. 


688 


Centre  of  bnoyancy   page      5 

effort  of  aaila  22 

effort  of    Bftilfl  and   centre   of    lateral 

resistanoe 27 

gravity  explained   6 

gravity  of  ballast  65 

lateral  resistanoe 14 

Chain  cables  for  yachts 110 

Charm,  centre-board  yacht    284 

Clayton,  Mr.  C.  P.,  designer  of  New  Brighton 

Sailing  Boats  314 

Cloee-hanled  approaching  mark  or  shore 232 

and  sailing  free  237 

sailing 167 

Clothes  of  crew 201 

Clyde  sailing  boats 347 

canoes 469 

canoe  sails  473 

canoe  tent    476 

Columbia,  speed  and  sail  spread  of 45 

Colambia  and  Seabelle  45 

their  speed  compared 60 

Coble    377 

Composite  yachts  Ill 

Composition  for  yachts' bottom   Ill 

Cooper,  Mr.  W.  ("  Vanderdeoken")    886 

Copper  sheathing   91 

Council  of  Y.B.A.,  dnties  of 211 

Crew,  clothes  of 201 

character  of 200,  206 

discipline  of 196 

liberty  of  and  discipline 199 

management  of  194 

for  racing  yachts 206 

wages  of  291 

Crofls-tacking 220 

Carres  of  stability 42 

of  JnUanar,  Florinda,  Seabelle,  and  Boee 

of  Devon 47 

Cutter  rig,  incomparable  83 


D. 

Decks,  difficulty  of  to  keep  tight 93 

Density  of  water  at  great  depths 50 

Depth,  rule  for  determining  the  depth  of 

yachts , 54 

Discipline    199 

Displacement,  explanation  of   3 

rough  rule  for  finding  the    261 

as  a  basis  for  time  allowance    59 

of  models  in  relation  to  real  yachts 5 

Double    boats ;     Mr.    Melling's    and    Mr. 

Mackenzie's    395 

centre-boards,  use  of,  in  steering 32 

advantages  of 247,  417 

keels 251 

Drag » ^ 18 

Draught  of  water,  rule  for  determining  54 

Duplex  double  boat    897 


E. 

Effortof  wind 19 

of  sails  tending  to  depress  the  bow 28 

centre  of 22 

Elaine,  New  Brighton  sailing  boat  315 

Entries  and  post  entries    212 


Equipment  of  yacht    jpoye  115 

Examination,  general,  of  a  yacht... 88 

Expenses  of  yachting 201 

of  yacht  racing   208 

P. 

Falling  off  and  coming  to 18 

Falmouth    luggers,  Mr.  Wilcock's  descrip- 
tion of  292 

False  tacking 226 

Fids 131 

self-acting  131,  132 

Fifteen  tonners  87 

Five  and  10-tonners  359 

Flags  of  racing  yachts  212 

Florence  and  other  10-tonners 365 

Florinda's  curve  of  stability 47 

Florinda  and  Jullanar  compared 46 

speed  of,  compared 391 

Floor  construction  of  yachts 98 

Forestay,  fitting  of 188 

Fore  halyards,  fore  tacks,  and  foresheets, 

fitting  of 187 

Fore  reaching 218 

Forbes,  Mr.  B.  B.,  his  rigs  for  small  boats...  279 
Forwood,  Mr.  W.  B.,  his  remarks  on  Winder- 
mere yachts 828 

Freda's  sail  spread 57 

Freda  and  Lorelei  858 

Freeboard    52 

rule  for  determining  height  of 58 

Friction  of  skin  surface 48 

at  gpreat  depths   50 

Froude,  Mr.,  experiments  of,  with  rudders...     88 

his  experiments  with  steering  of  screw 
yachts  88 

his  resistance  experiments 48 

his  resistance  experiments  in  relation  to 
form 49 

his  report  on  Motion  at  great  depths  of 
immersion    50 

his  experiments  on  beam  in  relation  to 
resistance 55 

a. 

Galway  Hooker  880 

Pookhaun 880 

Gkx>seneck    154 

Griping    168 

Guinevere,  weight  of,  compared  with  weight 

of  Sappho    63 

her  form  56 

Gunter  sprit  rig,  Mr.  Baden-Powell's 291 

Gybing 168 

Gyration,  radius  of 65 

H. 

Halyards,  fitting  of 186 

to  bend 151 

Harvey,  Mr.  John,  and  Jullanar 888 

and  Fryer's  mode  of  ballasting 66 

Headreaching    218 

Helm  and  crew    198 

Heathen  Chinee,  Irish  Model  Taoht  Club  boat  369 

Heavingto  164 

Heavy  sea,  sailing  a  yacht  in  175 
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Homer,  Capt.  (B.K.),  Utaui  rig   pa^  896 

Mid  GaIwaj  HooImtb  Mid  PookhMm    ...  880 

HoolDtn  of  GiJwsy    880 

HoTV-toon  port  tiiok 241 

I. 

UbUm,  Ir»h  Model  Taoht  anb  boat  869 

loeyM^ting 398 

loe  jMhti,  beet  points  of  BMling 401 

eioeeeiye  heeling  of   401 

mode  of  bringing  them  to  reet 406 

■eiUng  faster  than  the  wind,  prinoiplee 

of,  explained    40S 

■peed  of  anthentioated  40S 

speed  ol,  beating  to  windward 406 

Iddie,  ioe  yaoht,  dimensions  of    401 

Instmotions  for  yacht  matches    214 

Irish  Model  Yacht  Qnb  boaU 869 

Israf  el,  Itohen  boat    888 

Itohen  boats    886 

oapsisingof 889 

sailingpants  845 

J. 

Jabberwook,  New  Brighton  sailing  boat 822 

Jeans,  Mr.  W.,  his  doable  oentre-board  jaoht  246 

Jib^eet  outriggers 169 

tack,  jib  halyards,  and  jib  sheets,  fitting  of  186 
John,  Mr.  W.,  his  remarks  on  wire  and  hemp 

rigging 125 

Jnllanar  (see  Footnote) 17 

acooont  of  her  building,  &c 886 

onrre  of  stability    47 

and  Florinda  oompMred 46 

E. 

Eeaoe's,  Ci^t.,  screw  lanyards 124 

Ketch  rig,  inoonyenienoe  of  71 

compared  with  that  of  yawl 82 

Kziemhilda,Arrow,  and  Vol-an- Vent  compared  56 


L. 

Layingoff   253 

Lane,  Mr.  A.  J.,  and  double  centre-boards...  247 

Lateen  rig,  Algoa  Bay  294 

Capt.  Homer's   296 

Lowestoft    294 

topsails  245,  305 

Lateral  resistance  14 

illustrated    16 

and  centre  of  effort    27 

Leadballast    63 

Leaving  a  yacht  during  a  match  ;  Y.R.A.rule  241 

Length  and  beam   51 

breadth,  and  depth  of  different  yachts ...     72 

Le  Lison,  French  centre-board  yacht  276 

Liberty  of  crews 199 

Lily  and  other  lO-tonners 365 

Liyonia,  her  speed 60 

Lloyd's  Yacht  Begister 88 

rules  for  building 97,  107 

dassiflcation    107 

rules  for  anchors  and  chains 110 

Long,   Mr.  Ardagh,   designer  of  Heathen 
Chinee , 869 


Long  body  JM^    50 

Loielei  and  Freda  858 

Lough  Erne  yachts 867 

Lowestoft  lateen  safl S94 

Lulling  and  bearing  away 219,  834 

to  free  puffs 178 

Luggers,  Fsimouth    898 

Lug  sail,  balanoe    871 

standing  874 

Chinese    879 

M. 

Maggie,  cutter  yaoht 87 

Main  and  peak  halyard  fitting 138 

Management  of  open  boats  under  sail 185 

ofmatohes  811 

Marks,  rounding  of    887 

Markboat ;  causing  one  to  shift  her  poaikion  881 
Mast;   carrying  away  a,  and  rigging  jury 

mast 183 

Masthead  described    119 

pendants,  fitting  of 188 

Master  of  yaoht  194 

Mate,  duties  of  195 

Measurement,  builder's 50 

by  displacement 59 

New  Brighton  Sailing  dub  rule  814 

and  sail  spread    57 

Thames 56 

Y.B.A. 56 

of  New  York  Yacht  Club  45 

Measurements.    Table  showing  ilie  length, 

breadth,  sail  spread,  ^.,  of  yachts 59 

Meeting,  end  on a 837 

Missing  stays  .; 163 

Misen  rig  for  small  boats,  adyantages  of 869 

of  a  yawl  explained    117 

Mohawk,  oi^>BiBing  of    43 

Moor,  to  185 

N. 

Nayal  architects  and  yacht  building    118 

New  Brighton  sailing  boats,  management  of  382 

SaUing  Club  measurement  rule 814 

sailingboats    814 

York  Yacht  Club  measurement 45 

Norwegian  pilot  boats    882 

O. 

Oimara;  her  bowsprit   80 

Outhauls 140 

Outriggers  for  jib  sheets   169 

Opposite  tacks  at  marks    227 

OVer-reaching 885 

Overtaking  ]^U)hto 834 

on  a  weather  shore 236 

Ownerofyacht    194 

P. 

Parbuckling  bowsprit 181 

Pearl  canoe 450 

canoe  oentare  boMxl , 458 

sails  of 458 

Pendants 188 
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le  tng^ra        pntr*  373 

Fere;,  Eul  of.  and  acntrs  boudi 243 

Poolthftnn.  of  Galway 380 

Port  tank,  hove  to  »    Ml 

Port  and  atttrboard  Uok    220 

Powull,  Mr.liiiJeii.  hiiChineMlngrig  370 

hJH  topnugt  faiuel 128 

Poatentrjos         212 

PoBtponomeat  ot  nwM   212 

Trof  eagiocal  ikipperg 173 

fim,  fTw  172 

Q. 
QiiiiaiiV  Hid  otliar  10-U>tm«n 3SS 

B. 

BamngBtgi 212 

expanua 208 

inoiU7  309 

TMhta,  orewi  tor 206 

B^tnwtte  tod  lO-tfonen     8S7 

B»ifln« 147 

■man  boat  uili  198 

B^knot 147 

Ra»i»tau:e  and  speed 48 

nod  w&ve  miking   50 

Mr  W.  H,  White'!  Temuki  on SS 

Bibbuid  a&rrel  boild  desoribod 411 

It%i  fn  Bm&ll  boati  Doiuiilflnd  2SB 

Big,  emnteraprit 391 

New  BriBhtoo SaO 

BlidinKxnntar 390 

•loop   245,  305 

•pritwU 286 

Una  810 

Blgging  uid  Mlla  of  <dd  tmUb 94 

atHtgat 122 

•tandW  123 

of  HhoonsF  aspklnad    118 

•iiM  of ,  f or  jM^ti 121 

■put  Kod Mila  of  jMlitinpUln*d 115 

fortopniHta   127 

BooWed  keels    IB 

Booienlt,  Hi.  J.  A.,  owner  of  the  Idole 

7»olit    401 

Bowof  DeTOD'aoDTTeof  etkbililT  46 

Boondiiig  marki 238 

Bndden,  breadth  of  38 

sotionof  29 

•otion  of ,  in  taoking  36 

aotion  of,  in  lorew  ateam  ra«bt« 38 

Admiral^  eipeiimento  33 

presinreOTi  34 

KmUing,  T.E.A.  nil9 24« 

Bonnera  of  ilgsiDjc,  fittitiBof 133 

BTdewlMrrlM 235 

8. 

Sailing,  boat,  muLagement  of   r. ....... ..,....,.  332 

diong  a  weather  ahoie   836 

free 287,  289 

off  the  wind 178 

bj  the  wind in 

a  jaeht  In  a  hearj  ee*  ITS 


Soil  aen;iDg  power  and  speed po^ 

epread ;  table  of  for  different  Taohte  ... 

Sails,  <]entpe  of  effort  of 

obliqaB  presFmro  of  wind  on  

ureau  of  Snrbiton  gigs    2 

llllll!.DI!B.                  1 

jmdntrBineof  oldyaohte  

Tongb  rule  Ear  Boding  the  area  of 2 

for  oentr»-boaid  boat*   2 

foroejioe*   434,438,  4 

of  ynohta  eiplnuiod I 

Betting  BJ-d  taking ■ 1 

to  shift 1 

Sappho,  ■weight  of 

Saudereon,   Ur   Edwwd,    dedgner   «1   the 

"Witob          8 

Somdalise  to,  a  mainaail 1 

Soantlina,  table  of             1 

Sohank,  Capt,,  hie  inyentioii  of  omitr»-boaid«  > 

Soullis^  with  mdder,  Y.BA-mle 2 

Soabelle.  her  form  

ctirro  of  atabilit;    

speed  and  spread  of  oanraa  

and  Colambia'a  ipeed  oompared  

Seanuuuhip  •  1' 

Self-Boting  fide    ■ 1' 

Belectiiig  a  yaoht 

Shallow  yaohta.  inrtability  of   

Sheets,  to  bend 1 

Shei^ld,  Hr..  designer  of  Iloh«B  bcAte S 

Shiftinir  ballaat 

b^lut  in  boats,  dangerof    2 

SKil                           1 

Ship  boftti  deaigned  bj  Capt.  Horaw ft 

Shoe  oenliB-himrd     2. 

Shrouds  (bowsprit),  fitting  of  1: 

aorew  laoyaide    1' 

Side  lightB.  T.R.A.  rule 21 

Sliding  gnnter  rig  ,. 2l 

Freni^rig  2 

Sloop,  centre  board 8^>  ^ 

Hi, MS,  J 

Ui.  Forwood'a  temaika  on   8' 

Smoking  b;  orew    , 11 

Spinnaker  halfarda 1' 

toaet  !!!!!!!!!!!!!!!!!!!!!!"!!!!!!!"!!!!!!...  i 

Sounding.  Y,H.  A  rale  » 

Spare                             ' 

effeot  of.  on  itebili^ ' 

rules  for  detennining  the  length  of < 

rii'.            '  '       of  eohoonare    a...  ' 

for  cotters   ; 

ULlu  ut'  iu::^vli=  I-:  dLHuront  raohte    ' 

rules  fi>T  i'lai:iiig  the  i>ime  in  onttera, 

■ahoonare.  yawli,  andketahee ' 

Tolei  tor  determining  the  diameter  of...  ' 

hollow  and  built  

and  riggicK  of  jaohU  axplained  1. 

Speed  on  different  points  af  aafling ' 

Aai  iU-H  spread    ' 

of  Columbia  and  Seabelleoompaced   ...  J 
of  Jnllanu 

"SpeUO" 

Sprit  e^le   

AneriMM... 
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wtiflofad  and  BAtDzal 12 

of  jiditi,  with  oozTM  of  tlie  MBM 42 

■ad  oonfcre-bowcU  262 

StiiidiBg  hif  rig 274 

rigging 122 

SttfboMd  taok,  righU  of 224 

StertingTaoht  matohM 214 

StajiytomiM 163 

8tMm  yaohto,  itoering  of  87 

Stoniwaj  in  taoking  161 

SIndglitof  breadth  and  rediteaoe 49 

BozfMe  friction  48 

T. 

Tabcmaole  f or  oanoea   422 

IWsking  160 

and  action  of  rodder 86 

at  mark  boats 227 

■mall  boats 328 

npon  being  hailed  to  do  so    232 

Ten-tonnen,  doBigna  for    863 

ezpeniea  of  raoing  a 208 

and  5-tonneni 859 

Tillerfl,  preacore  to  oyeroome  preasnre  on 

nidder 85 

Timber,  siies  of  for  yacht  bnilding 107 

table  of  olasa  assigned  to,  by  Lloyd's...  107 
Tipping,  lient.   (B.K.),  on    doable    centre 

boards 247 

Topping  lifts,  fitting  of 134 

Topmast  rigging 127 

fnnnel  128 

fids    131 

halyards  139 

tohonse  157 

Triangnlar  centre-boards 18 

Matio  stay  of  schooner 118 

fitting  of 138 

"Trick  "at  wheel  or  hehn  198 

Truant,  American  centre-board  yacht 245 

Windermere  yacht 827 


U. 

Una  centre-board  yacht 245,  308 

Under  way,  to  get 158 

Unmoor,  to 185 


V. 

Vanderdeoken,  his  description  of  a  "  Jnllanar'  *  386 
Yd-an-Vent,  Eriemhilda,  and  Arrow  com- 
pared      56 

Yril,  5-tanner 860 


W. 

Wages  of  crew    page  201 

Watches  196 

Water,  density  of,  at  great  depths 50 

Watson,  Mr.  G.  L.,  his  steering  appumtiui...  34 

Ware  makhag  and  resktaaoe    50 

Wearing  163 

Weather-bowing 225 

helm,  ezcessiTe   169 

Weathering 218 

Weather  helm,  tenden^  of,  to  force  a  tcmcI 

to  windward    80 

shore    236 

Webb,  Mr.  BeaTor,  his  topmaat  funnel 128 

Weight  of  salt  and  fresh  water   8 

in  the  ends  of  boats,  bad  efbofas 31 

Whiskers 118 

White,  Mr.  W.  H.,  his  remarks  on  the  effects 

of  beam  on  resistance   55 

Wiloocks,  Mr.,  his  description  of  Falmoath 

loggers 292 

Wild  Rose,  Itchen  boat 338 

Wind,  apparent  and  real  19 

effect  of   19 

efPectiYe  force  on  sails   20 

preesnre  of  19 

sailing  by  the 167 

Terti<»l  currents  of    43 

Windermere  yachts    327 

Winning  mon^ 210 

Wire  rigging  122 

Witch,  Longh  Erne  yacht 867 

WooU^,  Dr.,  his  theory  as  to  action  of  rodder  29 

Y. 

Yachts,  age  of 89 

Yacht,  building  96 

construction  of  89,98 

examination  of 88 

15-tonners  87 

fioors    99 

recoppering  of 91 

seleotingone  77 

general  management  of 194 

rig  of ,  for  different  sizes   78 

rules 201 

racing  205 

Badng  Association 211 

in  different  matches  amenable  to  rules. . .  239 

suitable  sises  of ,  for  racing  84 

Yachting,  expenses  of    201 

Yawls,  iieir  rig  considered    79 

their  weight  of  spars 79 

misen  described  117 

Y.B. A.  regulation  for  length  of  boom  ...  81 

of  Belfast    881 

Yoke  of  mast 119 


•idverHaementa. 

ESTABLISHED    1839. 

J.   0.   COEDING  &  CO.. 

(Proprietor  OEOBOE  WILSON). 

{Oomer  of  Air  street). 


THE   OBIGINAl  MAKERS   OF   THE 

VENTILATED  jf^^  RIDING, 

WATERPROOF      ^^^^     WALKING,  AND 
^°^^^  '^^^^  HUNTING. 

FISHING,  IhB^^^^        ^^  ^^*^'  '^  ^'  *^^  ^^'  ^^'*' 

OOBDINQ'S    FISHING    BOOTS 

ABE  CELEBRATED  FOB  THEIB  SOPTNESB. 

FISHING  STOCKINGS  &  BROGUES 

ABE  ITNEQUALLED. 

WATERPROOFS    FOR   THE    TROPICS 

ABB  QXTABAKTEED. 


NO    CONWEOTION    "WITS    .A-NY    OT^SB    HOtrBK. 

THE  OBianrAL  sosivek  cabried  ok  at 

19.    PICCADILLY,    LONDON. 


AdverU$€fms9U$. 


CHARTS  AND  NAUTICAL  WORKS. 


Late   NOBIE   and   WILSON, 

NORIE'S     NAUTICAL     WAREHOUSE, 
157,  Leadenhall   Street,  LondoNp  E.G. 


YACHT    0WNEB8    CAN    ALWAYS    SELECT    FBOM    A    LABGB    AND    WELL 

ASSORTED    STOCK    OF 

GHABTS,  NAUTIGAL  WORKS,  AND  INSTRUMENTS.  ETC. 

SUITABLE      FOR      YAOHTINGh, 

Sooh  M  BiniuuslM,  Patent  iMg^,  and  Sounding  MMhinet,  Liquid  or  Spirit  Companef, 
New  Ffttent  Port,  Starboard,  Anchor,  and  Matthaad  Lantvms,  with  priimatio  out  lenaea,  new 
Meohanioal  Fog  Homi,  Commercial  Code  of  Signals,  and  Badng  Flaga,  Borgeea,  and  Enaigna  for 
•reiy  Club;  Binocular  Glaaeea,  Teleeoopes,  Sextants,  and  Quadrants,  Bodka,  and  aU  Yaofating 
Beqniaitea. 

Boats'    Binnacles,   Compasses,    Small    Anchor    and   Side    Lamps,    Patent   Tricolor   Lamps, 
Boats'  Bow  Plates  painted  with  Club  Bnrgee,  ko. 

Portraits  of   Yachts   in    Oil  and  Water  Colours,  also  Lithographs.     list  of   Photographic 
Portraits  Post  Free. 

CatalogMs  cf  YacMing  fie^fumief,  ^.,  Foti  Frm  en  ApjilAcaHoA, 

YACHTS    FOR    SALE    AND    HIRE. 


AT 

NORIE'S    NAUTICAL    WAREHOUSE, 

BBDra   OOBTIinJALLY   FAYOURBD   BY   CUST0MKB8   WITH   mSTBUOTIOXB   TO 

SELL    AND    LET    TAOHTS, 

SOUOITB     XNTENDDrO    BUTEfiS    LSD     HIBEBB     TO     FOBWABD     PABTIOULABS     OF     THSIE 
^  EBQTnBEMBNTS   IS 

SAILma    TA0HT8,   STEAMERS,  AND    STEAM 

LAUNCHES. 

Yacht  Owners  wishing  to  Disposb  or  or  Lbt  their  Vsssxls  are  reqaeeted  to  send  partionlan, 
which  are  entered  on  books  free,  and  commission  only  charged  if  bnfiineM  ia  tnuiaaoted. 


Iniurances  Effected  at  Lloyd's  at  rery  Moderate  Sates  on  Baciiig  and 
Cruising  Tachts,  either  by  the  Month,  Seasoni  or  Voyage. 

BinaaaroiB  aud  saxbb  oav  bi  pboduobd  of  nrouRAvoBB  bffbotkd  oh  boxb  of 

TRB   FXXIBT  TAOUTB. 


Advertisementa. 

"THE     CLYDE 

YACHTING   1^^     AGENCY." 

BI8TA.BUBaXlI>   ISTO.  "^  B:STASI.I8SErD   1S70. 


JOHN   INQLIS   &   CO., 

44,  ST.  ENOCH  SQUARE,  GLASGOW, 
NAVAL  AEOHITEOTS  AND  TACHT  GONTRACTOBS. 


200  STE&H  AND  SblLTSQ  TACHTS  FOB  SALB. 
PSIOE  LISTS  PUBLISHED  MONTSLT  J.ND   FORWARDED  POST  PAID. 


HOnCE!!!— A  STEAM  TACHT  kept  in  constant  readinesa  to  conTey  purcliuers  to  and 
from  the  joclitB  in  Uessra.  INQIiIS'S  can  for  sale  or  hire. 


.  mGLlS'S  Office,  luid  v 
■hipbmldmg  junU. 
HKT.T.Tlffl  ASD  BiniF&  coDdaoted  on  tbe  moat  npproTcd  nyntem.    GoDtlcmon  would  ho  wiie  before 
bnyins  jaahta  to  oonsalt  pnwtioal  mon,  and  iroold  ofton  save  thooBiinda  b;  the  ontlk;  of  k 

8UBVXTB  mode  of  TOBfels  in  an;  part  of  the  Kinjrdom,  nnd  faithtal  ruporta  nuulc  on  Iiall  And  DUichinery 

for  a  fiiod  fee.     Also  sworn  Valuotioim  mndp. 
BUILOnra   COimUlCTB  ammged  Ml  between  Owner  ami  Biiildnr,  MoHBrH.  IKfll.IS  mpplyiiijt  Aif-ga*, 

modole,  and  Bpocincutionn.  und  xurvcjing  the  conatruation  from  boginnitiK  ti>  end  .tt  tbo 

muform  charge  of  5  per  cent. 
IKB1I&A5CES  effected  at  Lloyd's  or  with  the  Liverpool  or  Qla^gaw  ntiderwriton  at  the  lowt^it  rates. 

ro  laid  down  by  the  firm  at  TarionB  Sheltered  Ststions  on  the  Clyde  for  the  oom-enienoe  of 

Yacht  ownern.     Also  tor  yachts  conHiifned  (or  "nle,  which  are  TiKiti-d  daily  by  thp  Bno't 

BcrrantB.    The  buojB  are  painted  rod,  and  iliHtiagniehed  by  a  Prinoo  of  Waltie'  ti-ather. 
TACHTS  PVKCEABED  by  the  firm,  or  liberal  Cash  Adrancei  made  to  owners  going  abroad  against 

ressels  oonaigned  for  positive  tale. 
TUITIB  QDASTEBS  provided  tor  Yachts  althoagh  not  for  sale,  at  a  fixed  charge  for  nse  of  mooringa 

and  oaretaKing. 

J  is  ohuged  at  a  nnifonn  rate  of  5  per  cent,  on  all  tmnsactions.  which  incladcs  expense  <^ 

advertising  and   all    other   ohargoa   when  vcasals    placed    exclniiivel*  in    the    hands  of 

HosDi.  Ittaua  &  Co. 


Oflaces— i4.    ST.    ENOCH    SQUARE,   OLASGOAV. 
TMhtdnc  Stoti«iii-fiK)intOCX,  aABBLOCH,  and  BOWLOTO. 


AdverUaemenU. 


ISLE  of  PURBECK  YACHT  AGENCY, 

POOLE. 

E8TIMATS8  QiTlSS  F0&  BinLDINO.  ALTSIUara,  OB 
BEFAIBINa  STEAK  OB  SAILING  VESSELS. 


Yachts  taken  charge  of,  their  gear  stored  in  the  Stores  of  this  Agency, 
yessels  aired  and  Advertised  for  Sale,  if  required,  at  Ihe  following  low  rates  : 

10  Tons  and  under    £6  per  Year. 

10        „  „       20        10 

20        H  n        BO        12 

60         M  f9      100        16 

Over  100  Tons 20 


f» 
ft 
ft 


ALL  KIJfDS  OF  VESSELS  FOR  SALE  OR  HIRE.    PARTICULARS 

OJf  APPLICATIOJf. 


THS  PROPRIETOR  WILL  BE   GLAD  TO  RECEIVE   PARTICULARS  OF  ANT 

FOR  SALE. 

St.  CLARE  J.  BYRNE, 

Consulting  Naval  Architect  and  Practical  Shipbuilder, 

48,    OASTLE    STREET,    LIVERPOOL, 

MSXBSB  OF  TEE  XHSTITUTE  OF  HAVAL  ASCHmCTS  OF  OSIAT  BBITAIH. 


AQENT  for  the  SALE,  PTJECHASE.  or  CONSTRUCTION  of    STEAM  and 
SAILING  YACHTS,  as  well  as  MERCHANT  VESSELS  of  every  description. 

Mr.  BTBNE  devotes  SPECIAL  ATTENTION  to  the  DESIGNING  and  BUILDING  of 
TACHTS,  particularly  STEAM  YACHTS,  and  begs,  as  a  proof  of  his  extensive  experience  to 
call  attention  to  the  following  LIST  of  well-known  Yachts,  aU  of  which  were  bnilt  from  his 
DESIGNS  and  SPECIFICATIONS,  and  under  his  PEBSONAL  SUPEBVISION,  vix.  :— 


S.  Yacht  "  Snnbeam  "...  Composite  ...  565  Tons 

„         "  Lancashire  Witch  '^  do.        500 
Schooner  "  Cmiser '*      350 


(( 


i» 


Modwena" do.    ...230 

Cutter  **  Gleam '*     do.    ...    40 

S.  Yacht  "Amy"    Iron      ...420 


S.  Yacht  "Marararet" Iron  ...  412  Tons 

„       "Dobhran"   do.   ...  440    „ 

„       "Norseman"       ...    do.   ...  205    , 
„       "Nooya"       do.     ...  165    , 

Cutter  "  Sunshme "      ...       Wood...    20    . 


»i 


"Pastime" do.    ...    10 


And  many  others,  including  some  veiy  succesBful  and  handsome  STEAM  LAT7NCHE8. 

Tom.  Ton. 

New  600  Steam  Yacht  (iron)  now  building  (1880)  I   New  125  Steam  Yacht  (iron)  now  building  (1880) 

i>  »i  >i  »i  »»      I     i»     •"       i>  i»  >i  II         II 

Also  several  small  ones. 


INaVRANOSa  EFFECTED  AND  VALUATIONS  J(ADjE. 


tAdvertiscTMFivts. 


PASCAL!  ATKEY  AND  SON, 

INVEITTOB  AND  BOLE  HAHX7FACTUBXB8  OF  THE 

B.7.S.    TAGHTS'    COOKING    APPARATUS, 

3500    ow    \v^:hich:    ajrbi    now   in    TJSS; 

Alio  of  the  BeffiBtered 

"WILTON"  AND  OTHER    PORCELAIN   STOVES, 

AS  AWABDED  PBIZE  AT  VIENNA  EXHIBITION. 

PATENT  MAINSHEET  AND  OTHER  BUFFERS. 

OSBORNE    AND    OTHER    SALOON    LAMPS, 

IK     GBEAT     VABIETY. 

SIS  WILLIAM  THOMSON'S  AND  OTHER  PATENT  COMPASSES, 

ALSO  BINNACLES  OF  ALL  SIZES. 

General  Yacht  Fittings  and  Stores  to  suit  Yachts  of  all  Tonnage. 

N.B. — Social  Moorings  kept  in  Gowea  Harhowr  for  Adjueting  Competes,  or  Tachta  can  he  Adjusted 

under  Steam  in  the  Solent, 


nJiHSTEATED  CATALOaiJE  POST  FREE.     ESTABLISHED  1799. 


ISLE  OF  Wight  &  South  of  England  Yacht  Fihing  Establishment  and  Geieral  Factory. 

WEST    OOWES,    ISLE     OP    WIGHT, 


(OPPOSITE   THE   FOUNTAIN   LANDING  STAGE.) 


LEATHER  WATERPROOF  SNIPE  BOOTS. 

NEW   PATTERN    (THE   "CLAEENCE") 

AS  MADE  FOB 

H.R.H.    THE    DUKE    OF    EDINBURGH. 

"wixjXj   nsrOT   sliip    i^sr    the    heel. 

TACKTIira    BOOTS    AlTD    SHOES. 


TEJf  PUB  CEXT.   DISCOUJVT  FOB  BEADY  MOJfEY. 


FAGG  BBOTHEBS,  29.  HAYMABKET,  LONDON,  S.W. 

IRVINGh    LITTLE    &   CO., 

SHIP  OHANDLEBS.   IBONKONGEBS,  TAGHT 

OIJTFITTEBS,  &c. 

195    &c    197,     O  31.  E  ^V  E  L -A.  ITD     STK/EET 

AMD 

1Q3,     CKSSTSI^     STRKB3T,     BIRK:KyriIgAr>. 


ALL  KINDS  OF  SAILUTa  AND  STEAM  TACHTS'  STOBES  AND  GEAB  IN 

STOCK 

BIGOINa,   PAINTING,  PLUMBING,  AND  UPHOLSTEBT  WOBK  EXECUTED 

AGENTS    FOR   JE8TY*8   ANTI-FOULINQ    COMPOSITIONS. 

GK>od  Storaee  for  ITaclxt's   Crear. 


^(Ivertitementa. 

TACHT   SHEETS,   BLANKETS, 
TABLE   LINENS,   &o^ 

IN    SPECIi^L     SIZES    FOB    Y^OHITS. 


BEAD7  FOB  IlOfEDIAIE  USE,  MADE  AND  HASEED. 


ORDERS    SEJTT  BY  RETURX    I    «  PIRWRXI.  DISaOUXI  FOR 
PAID  10  LOKDOK.  I  PRErAYXBKI. 

ANO 

PRICE    LISTS    POST   FREE   ON   APPLICATION 

JOHN  REDFERN  &   SONS, 
TAOHTINO     WAREHOUSE,    OOWES,    I.W. 


QLiSS  CLOTHS,  TOWELS,  DUSTEfiS,  &c.,  MD  BTBKT  BEQUISITE  FOS 
TACHT  BBBTHS. 


C.   &   A.   BURGOII^E, 

KINQSTOn-ON.THAHES, 

Viar  (A>  Qn^n  Hold  and  HwM  PliM, 
AHD    X.OWBB    TEDDINQTON    BOAS,    HAMPTON    WIOK. 

C.  Knd  A.  B.  reipHttoUr  (uOI  thp  utentlim  nf  the  ?4obiUtj  uid  Aqiutio  world  to  tbitr  bniirond  Oentn-Bovd 

Amuna.uil.and  Nn  I  A,>VUl.,ik<ii  Ihi'M-umi'.  (.'nblnn  iVl  hl(b  li»i«iit  o.i.,  Ic  i  Tboi  wlU  oirj  oom'tcirUiblT  ti  lo  tij 
permiM.  i>ndii™iii«'™llriu1»MiilfiT|iltiiimot  ni^nver  eiCTirsiuns,  Tf  mi"  from  *  lo  «  iniDau  verit»j.tbn  tnclndvi  dl 
workliif  sxfisiun.  t»1l>,  <c.    Tbr-K  luiDi'lio  an  not  aitccWd  hywwdi  la  cbc  nunmer  if  uon ;  ud  tbtlr  liittic  dnulit  ol 


CnilEBS,  SCHOONERS. 
lAWLS,  STEAlI-TiCHTS, ,  __^„ 

LAUNCHES,  &c.,       TJIBUHO  EIBE. 

INSUBANCES  EfFECIED. 

AU  kind!  of  BUSINESS  coniectad  witl  TACETS,  SIIP8.  ic.,  TEIKSACIED  bjr 
ANDREW    THOMSON, 

14,    DUKE    SO'aaET,    ADBIiFHI.    ZjOHDOV,   W.O. 

TERMS  ON  APPLlCATIOir. 

iU}. — PuUuhiny  0^  V"-^"''""^'^''*"*'"''  foeUinp  Ott<4<  ond  I'm*  IViU*,"  Pn'e*  1>. 


Advertiaementa. 


NOTICE  TO  TACHTEUS   AND   PISHEEMEN. 

BETOBB    FITTINa  OUT    WBITB   TO 

MESSRS.     HE^BDEB    &     SON", 

GENERAL  FISHING  TACKLE  MANUFACTURERS, 

195,    UNION    BTBEET,    FLTHOUTH, 


OTTEB  Aim  BEAU  TRAWLS,  SEDTES,  LOBSrER  AlTD  CRAB  POTS,  PBAWV 

TRAPS,  BEL  POTS,  and  erer;  contrivance  for  trapping  and  oatohinff  flih 

in  freah  or  aalt  water, 

■OUHTED   WHTCINO,   COD  AND  CONNER  LINES.     KOTrNTED    XACEERXL, 

POLLOCK  AND  BASS   LINES.    HOTTNTED  ALBATROSS,  PORPOISE, 

AND   SHARK  LINES. 

Every  Iv^ormaiion  givtn  on  fhe  ¥ithiiig  in  arv^  Part  of  th«  ITbrtd. 

XwRa.    HSAKDE&    ft    SOH    Iwn    bMn    hanouMd   wltii   Hlu«   PrlM   Kadato 

and  alao  nippli«d  tha  "ChftUanfer"  asd  "Alerl"  aad  "SiMomcj" 

with  tlulr  flahlnr  gear. 

195,    UNION    STREET,   PLYMOUTH. 
LONDON     YA.CHT      A.OENCY, 

PICKERING-PLAGE,  ^ttoht:^  Southmptdi  BflAKHt 


3,  ST.  JABES'S-STREET     B-Wxc.  C«/Vm^  aKKft  °"^ 

(o»<»itott>.0(«»«mti..oiabi    <'"^J  ^\4jAk  r  lOft  HIGH  STREET. 

station  in   London  foi-  "Vaohts   ZjtIiik-up:   'V'lotorla  Soolca. 

33ooh  Uffloe    and    Yaoht    Stores :    S,    'Vouns-8tre«t,    Viotoria   Doolc-Boad. 

I^ina-ap  Station  and  ~VaoIit   Btor«ti:   Kedbridtfe. 


Ibont  300  STEAH  ud  BAILINQ  YICRTB  in  ntwOr  npon  Uw  Booki  ol  tU*  Af«iwr  for  BU.1E  or  HIU. 

SiLES  br  AIICTtO^<.  YACHTS  TAKEN  CHAHQB  OF.  INSITUANCKS.  Burnri.  InaMcUoal.  ud 
TlhBtlunl.  Alt«riDc.  B*iMiHo«.  oc  BnlliUnc  SnperiDtendiid.  EitlmitM.  Sp^iUatloiu,  ud  PUm  FBnUwd,  n 
•dflM  ttrtn  tbsiwaii.    ApwanU  Andllwl,  ud  ill  uatun  ooniwctrd  withTuhtincatUBdad  to. 

Acuta  oi  Comaponduiti  at  tha  TailDsi  TachUac  Utatloni  and  Porta  oI  Call  at  Hon*  and  Ateoaa. 


In  crown  4ta.,  with  PlatM,   printed   on   Tonad  Paper.     I^ioe  S6«. 

THE 

ANNALS    OF   TENNIS. 

By   JULIJ^N"     Mj^RBHALL. 

Tlw  work  w 
•tuidaid  wock  o 
gnat  TaluB  to  teojuB  pUjen  aad  all  lorera  of  Vbti  fr>i>ie,  It  ii 

um  contained  in  it,  that  the  Toliune  will  be  deemed  not , ,_ _ _ 

Mholar.  Tbe  anthor,  hinuelf  a  well'known  amateur,  ie  (dUt  oompetent  to  cpaak  with  anthoiib  a 
the^me,  haTinff  hadtheopportani^of  atadTiiiB  the|j^o(tA«beatCantiiiantal,  aa  wallaa  that  at  tb 
iMit  Eoffliah,  maiten,  and  nVi  thraefOra,  be  taken  a*  a  aafe  gnide  hj  leanwra. 

I.OKDON:    TEX   "WIMLD''   OWWIOX,  Ma,    BTBAHD.    W.a 

[2] 


jidvertUemenig. 


Price  £3  3s.,  in  Imperial  Folio, 

YACHT  DESIGNING: 

^  frtatisr  on  tbc  Practiral  JifrpUnrtion  of  tl^e  Snmtifir  Uriiuiplrs 

UPON  WncR  M  BABIP 

%^t  Jlrt  of  ^t$igmfi  Iglupt. 
By    DIXON     KEMP,    JL.1.N.JL. 


rpmS  WORK  has  been  compiled  to  give  information  upon  the  practical  application  of 
-^  the  scientific  principles  upon  which  the  art  of  Yacht  Designing  is  based.  A 
complete  system  of  construction  is  provided  for  the  guidance  of  the  inexperienced*  together 
with  all  necessary  information  relative  to  the  primary  subjects  of  buoyancy,  stability, 
resistance,  and  speed. 

The  text  is  amply  illustrated  by  diagrams,  and  a  very  valuable  collection  of  plates 

of    the  UllXS  OP  ABOUT  TUIRTY   CELIBRATED   RACUIO  YACHTS  OF   THB  PSBIOD,  including   SUCh 

small  craft  as  10-tonners,  5-tonner8,  sailing  boats,  boats  for  rowing  and  sailing,  and 
sailing  canoes.  Some  of  these  plates  are  nearly  4ft.  in  length,  and  all  are  on  scales 
adapted  for  working  drawings. 

Every  calculation  which  it  is  necessary  to  make  in  determining  the  value  of  a 
design,  or  the  elements  of  a  vessel,  are  given  in  detail,  and  the  rules  by  which  such 
calculations  are  made  are  sufficiently  explained  to  render  their  application  easy  by  the 
inexperienced. 


The  Contents  of  the  Work  are  as  under. 


I.  Explaiiation  of  Prindples. 

n.  Desoription  of  Various  Boles  and  FormnUB 
of  Use  in  Determining  the  QoalitieB  of  a 
Yaoht. 

m.  Application  of  the  Foregoing  Boles. 

IV.  Caloolation  of  the  Stability  of  a  Yaoht. 
V.  The    Effect    of    Shifting    and  Bemoving 
Weights  on  Stability — ^The  Longitodinal 
Meta-centre  —  Alteration    of    Trim  — 
Pitching  and  Scending,  and  Boiling. 

VL  Power  to  Carry  Sail— The  Impolse  of  the 
Wind  as  a  Propelling  Power — Table  of 
Velocity  and  Pressore  of  Winds. 

Vn.  Besititance  to  Vessels  Moring  in  Water — 
Stream  Lines — ^The  Wave-line  Theory 
— ^Belative  Lengths  of  Fore-body  and 


CHAPTKB 

After-body   for    Speed   in   Knots    per 

Hoor. 

Vm.  Soifaoe  Friction — Calcolation  of  the  Im- 
mersed Sorfaoe — ^The  Immersed  Sorfaoe 
in  Belation  to  Lateral  Beeistanoe. 
IX.  Value  of  the  Wave-line  Theoiy— The  Fore- 
body — ^The  After-body — ^Form,  Area,  and 
Position  of  the  Midship  Section. 
X.  Nystrom'sSyBtemofParabolicConstruction. 
XI.  Calculation  of  Probable  Speed. 
XII.  Construction  Drawing ;  gives  full  informa. 
tion  as  to  the  making  a  design  and 
drawing  the  lines  of  a  yacht. 
Xm.  Laying  Off— Taking  Off. 
XIV.  Ballast  and  Spars. 
XV.  Besistanoe  Experiments  with  Models. 


^dverH$ement8. 

LIST  OF  PUTES. 

L 

COTTIB  Taoht  KBUOraiMlJ,. 

IV. 

CUTTIB  TiCHT  BiooDKonin>. 

n. 

BOKT  ITLAN  or  KauiiBiLiii. 

XVI. 

„      Madcap. 

m. 

BCUM  OF  DUPLACmBHT. 

xvn. 

„      Vahmu. 

IV. 

Sin,  PuuK  ros.  CAMTOLixuro  Abxa 

XVIll. 

„      L11.T. 

OF  auLa. 

XIX. 

„      OF  10  Toira. 

V. 

SUL  PLAK  for  CiLCDIiiTIMa  Cbstbb 

XX. 

Cloud,    Half    Dickxs    aAiLiNO 

OF  Effort. 

Boat. 

VI. 

BODT  Plan  or  Sk4  Bnu  fob  Cal- 

XXI. 

Black    Jokz,    Bbiohtom  Biach 

CVUTION  OF  BriSHJTT. 

Boat. 

VIL 

BoDT  Plim  of  Sb*  Bbllb  fob  Ckl^ 

xxn. 

BkAU.  CBHTBI-aOABD  BOAT. 

ODUTION   OF    WlDOES    OF    IXKKB- 

SXIII. 

NauthiUb  Cano*. 

xxm.  2 

HAnxinTS  Cahoi,  Sail  Pi.ak. 

Tin. 

CUBTIS  OF   arjAIUTY. 

XXIV. 

ScHooNBB  Yac&t  Sappho  (Ameri- 

vin.  2. 

XXV. 

SCEOOHBB  TACKT   LITONIA. 

Tni.3. 

CoirSTBUCTIOM  DBAwma. 

XXVI. 

>,                    „         ALIHB. 

vm.  A 

DlTlDIHO      LlNW.      BODI      PL^      OF 

XXVII. 

,.             „      Cakbbia. 

LlTONli. 

xxvm. 

„           EOEHIA. 

vni.  B 

LiHM  OF  ImniuioN. 

XXIX. 

„                    a          BU  BIU.B. 

IX. 

Tasino  Oft. 

XXX. 

CdTTBE  TACHT  ElTTBn. 

IX.  B. 

XXXI. 

Stiam  Yacht  Bluitdibbuh. 

X. 

CnTTBB  TicHT  Voi-ao-Vbnt. 

xxxn. 

Citttbb  Yacbt  of  S  Tomb. 

n. 

„           „       Bon  OF  DivoH. 

xxxm. 

Boats  fob  Bowixo  akd  Sailivo. 

zn. 

„           „      Fiona. 

XXXIV. 

PL.AT1U.TB,     BumBFLT,     Chabm, 

zm. 

„                „          lOHA. 

Jabbbbwocx. 

XIV. 

„                „        HUBIBL. 

OPINIONS   QW   TES   PBUBB. 

_^ApMj  MknHB»  «CTk  oa  nohUnc  ni  muMd  lAta  "  Tba  bao1i  tiutiiuM  tntj   ii|»iUinal  uul  iauU  at 

Jtr  IMioa  K«ns  look  (be  oiBttar  la  bud.   In  a  ilav  »nd  TMbc  bnUduv."— Dslli  KMn,  Dm.  t,  int. 

ocBdM  awniw  Ml  bnp  >i>m  u  aU  cbs  prlnulplu  ud  "  Tfa*  ut  of  OailgtdDi  tiuim,  u  i\  wMoh  tba  noent 

THMMTT  iwlnnlMtnnii  tor  want  ilwUnint-A  itBaT  In  which  cnut  diuontlu  oc  Fnade  witfoihni,iritb  Tenid  10  tba 

he  IM  nMtBUj  thomath^  m/MI Ur  Kemp  pn-      lAinorndUuiea  Id 001411, ban  rmlatliaiiiMl Tba 

ncHhlB work wlthmfaivKnndnnAThi upon riiahtd»WTW.  oTieatloDi  nUttni  to  tb«  Aotlco)  of  (h«  wtiid  Aod  wb>h, 

tMacH*  ■lAdUOnd  thmlh*  D'Hdi'omnen  InpniUDca  motion    md    otbor     oouUurUloRi.    m     nlWHainiUj 

Qioa  MAblllq  M  to  >«aawii>>uailDm.  la  which  va  iDMt  aunilnod  lit  ICBvi^  uul  tba  nUBhA  lun  toUo.  I>  ISiui. 

hHnaianasar.ihaCHtflTaatbaf^nnilBiAchtAa^fn'aE  tiMa-l wtth  LMrtj-toaFSaflrtiM at  taaKu iMtn  aiact»n« 

■I*  tnoaabia  hi  Uw  wul  of  axul  kDowlcdi'  on  tOe  nirc  af  uid  rirA«likr>  id  oalabraM  noM,  — InB,  lob  1.  un. 

tta  bilcuB  0(  Mm  lantn -UghUM  tUbiliUQrituatliii  "Wi    mo    MiIf  oaeannWa   lb  Kaon  m  bATtsa 

boMa*i>ioi«n»dinlhu7iftUHUw(«niiEdiin'i«;d.<ha  ctaiicUtslhbnii]aetMmaAaaBGitfil«,«ad  canpUmaMt 

iwrii  («  qswitit>ll<a1f  pnTbic  tball  omtxi  Ian  In  uUinz  bim  aa  (b*  JndlaiDaa  muMC  Is  Aiib  M  baa  oootrtrM  N 

laabta  bar*  Bat  Mb  axaralaad: Xi.  KamD'a  bs<^  umit  UttL*  •bktali  Ukalrloba(<  laianM  «  ntaa  (a  tfaa 

win  mack  A  new  ara  In  f Mtbt  hnlUtu. To   mBo       11 11  In  11 1   mil  liii  1 In   niiriiliia  iikliili  iiiiiilillii  Ikiw  ■! 

■BpaUa^iuidairtenaiiicaaaTahtlBtthaHlRitiaiinavnu       wtih Un,  hot  Uka  nuBi  otbK  tttaM  whSlaaS 

for  nan  mooimAiI  aHantfaw  vai  tmiiToTamani  In  tbalr  Is't.  not  leut,  an  Uh  admJiaMr  wanam  jhwaa  of  <■)•■ 

Taaaak.nabAbeokMthat  DOwbaftKaiuwiU  baaparfui  brmwd  nclna  jaeht*."— BBiit'(XMMn(lBiiMlBa,J^dL 

■olaHia. Mr.  Kaaip  baa  (ona  moat  thortra»bl«  an 

tntotha  ahola  avhtaot  of  raaht  daalr3k.lneind]nr  larloBoni  "  Tbe  wo7k  oonlalna  A  araat  amonl  id  InHiiinalhw  unm 

Md,aboTa  ^hai*  daroLad  ■  oimddenbla  amoimt  i^;tafa  (h( praodoil  Kfi'M^OoD  o(  Uw  moSm of  BodmtenS 

WMtntbai-omldetalMiaiidaaknilattonotaMMiiW.  'nii  fauani, with iBuai (laxontg  ■nloiiiallou M  vMMbdMv- 

wiirtwUlbalanliiAblaHaUitboukcoDwBsalnDiAVlnc  vlniu  >ha  quaUeu  of  baofwiar,  alaMMr,  MHaT^ft.^— 

lmBR»aD«)la  IB  tbalr  ngbla."—KBJAurr,I>H.Cb  Ibt*.  Vaw  Toch  Fonal  tad  Btraam.  !>■»■  *.  IxN. 

^'Vim  maloritj  or  t£a  woAi  npaa  tha  anUact  ot  nanl  "lDlhl>nihiBHlatbdloaud£aBnA<mr  Atektha)a«S 

■nhl'aotsn  ara  [at  too  abacnaa  to  nit  tba  mind  of  wa  boDdar  bih  t*>t  OB  anlaBtUhi  aaaliTinni  aa  mm  jalaiatBc 

aoatm. Dlmn  Kamo  li  Ih-r^ora  loba  unimiB'  wlih  aran  «pailBHU,  bol  bf  bo  ibmu  MBcMa  M 

W*diiwBhwbicil<iiiiUBodilwmBb]Bet.>guurandacit  iBolndxirtha  liuDaBia  ln>gmdfi>tlia  tn*Ma  s(mim£ 

l^nw    aa«j    of   oomprabaBaSoB. Tbera  la  ono  Ti*  At  ^ht  ttHbw  trf  ihh  ai^  rai^lf  ngi  mm  a  iri«jitail 

IMvalB  Iba  vA  iliaii  ilm  of  apaolAl  mention,  and  tbal  Mlanllflo  kBOWlaoH,  but  Iha*  liiaiHCiaain  wItt  «*■» 

ktl>amatiiIloaBtplaMa.---ffB?Yr3BBR.  Ml.              _  mmul  aaUloc  <SA    danaala  (baS^DB  tl  iKii 

ooBDeetadwfMTHht  bolU^B  oi  •alllni.   Wa'b»[Hak  tor  ~  Apart  tnu  lu  maoj  Biariia,  tt  la  ot  itvHBf  nlna  aa  as 

W>  WOA  (HHBtBf  from  nob  an  aioeKant  aulhoritr!  a  tuaoullad  raeord  ot  laoU  nlallnc  to  the  dMiiBi  ot  lagMa 

fibaial  patnaace  Burn  the  Amnkaa  pabllD."— Neir  K>jrli  ol  all  cIimh,    ...     It  pUcaa  n>dr  ta  (ha  hand  o(  a 

SaUtei  OaaaHa.  da^nar  of  jaohM  ptlnEtplaa,  mathodt.  and  data  o(  tba 

^'Tba  amoniBMit  at   tha  raat<«  li  uuUelit.  com-  blfhcatnlu.   .    .   .    Tba  naral  anbHact  will  And  maoh 

■WBoIni  with  the  nndeil^lu  prlBgl||lak  and  tellowlni  Ihii  to  lBt>net  blv  In  (ha  raniu  it  Ht.  Ennp'a  laboilow 

aatnial  order  In  wblob  "ne  potllo"  at  Qk  Bibjeet  Ina^i  on  oalaulaUow  at  the  ttabOItT  tn>  dlDerant  olaMaaol  jaebtL 

Klhenpn  onlll  the  whole  bai  teen  eiplalnod.    Tba  book       rf~~— >.~i~i-" — • w. -^ 1 — 1._^ 
lsdlwsn»blg."—Kew  York  YaohtlDf  Ulnnlar,  Jan.  isn. 


>  b»  onbrad  Ihmtgk  any 
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AdverHsemenia 


SATUSDAT. 


QI»M! 


AU.  Of   SllBSlHl   Ki 
thrcyhoQt  Ui*  Ur 


fianUiic  APiHtnup* 


ISfff"' 


'THE  Tb'pDrri  ot  Hatohtf. 


816,' 


KiMiM  o-m.nM.  al^rS^ 


jt^^^va^ 


W"dUh,-  ^IB  Mw 


1  LL  aiMlilKtaue*    «  lii;^^  I^ 


PduIUT,  Buttvr,  P] 


UOISTBUO 


KXT-OFFIDK  O 


Sn  BIO  ttl  PTTO«a 


■mSP^'^"^!;'"'' 


FORBI    Off    ORDER. 


To  Ub.  Hobace  Cox,  346,  Strand,  London,  W.C. 

Fltate  tend  me  Teb  Field,  oommetuAag  toUh  last  8aturday'$  numher,  and  eoiMm 

tending  it  tmtU  countermcmd^d.    Zendote  £  .■  .■         for 

Bubteriplion  in  advance.  Name 

Doto AMrete 


SATUBDAT. 


T^^M^    uid    Uh    niw   VooU    ud 

L    LsDin  TSwt™.,  IbHtiUia  Oo«ap, 

pi:^^s 

^^^^ 

TBi  BOUDOIB 

W^ifiSSjSM 

F"Si»' 


CdW  01«nMo( 


■Taiap    LORVOR.  ir.o 


FORM    OF    OKDEIR. 


To  Mb.  Horace  Cox,  346,  Strand,  London,  W-O. 

FUoM  *md  m«  Thb  Quxm,  ammmemg  totik  tatt  Baturda^i  mwitfter,  owi  eoMfMM 
tending  it  unlH  eoanlarmandtd.    I  enolote  £  :  far 

BvbtoriptiitM  Ml  aduaMtB  Nant 


^KBp^^^rvw^^WPwO^pMra 


THIRD  EDITION. 

Kow  ready,  4ta,  btrvDed  boards,  gflt  adfei,  wMi  flflj  MQ  paft  illutnilioBa, 

priM  15«.,  bgr  port  16«., 

THE 

DOGS  OF  THE  BRITISH  BL£NDS: 


A   SERIES   OF   ARTICLES 

POINTS   OF  THEIR    VARIOUS    BREEDS, 

AJTD 

THE  TBEATMENT  OF  THE  DISEASES  TO  WHIOH  THET 

ABE   SUBJEOT. 


IVitli   tlie   A.id  of  several   SQxperienoed  Sreedeira. 


Part  I.— General  Management  Part  II. — Sporting  Dogs. 

Part  III.— Non-Sporting  Dogs. 


LONDON:     "THE     FIELD"     OFFICE,     846,     STBAND,     W.C. 

Second  Edition,  nearly  ready,  Imperial  Ato,,  tcith  numtroue  fiUUpage  engrafoing$,  ^  T.  W,  TTood, 

handson%ely  hov/nd  in  doik  gUU 

Pheasants  for  Coverts  and  Aviaries. 

By  W.   B.   TEGETMEIER. 

CONTAINS  THE  MOST  BflNUTE  AND  PRACTICAL  DIEECTIONS  FOB  THE  MANAGE- 
MENT AND  BEARING  OF  THE  DIFFERENT  SPECIES  OF  PHEASANTS 

ADAPTED  FOR  STOCKING  PRESERVES. 

"  No  one  will  regret  that  Mr.  Togetmeier*8  akill  in  brioffing  to  bear  upon  anj  de^>artment  of  the 
history  of  ffalliuaoeous  birds  the  stores  of  reeearoh  which  he  has  amassed  has  beni  directed  ioto  this 
channel.  With  him  for  guide  and  mentor  we  may  fairly  hope  to  be  spared  abeord  exaggerations,  and 
to  find  reasonable  explanations  of  statements  abont  whion  doabt  might  suggest  itseu."— Saturday 
Bevitw,  Oct.  18,  1873. 


Demy  4to.,  with  12  fuU^age  iUuetratioM,  $ome  of  which  contain  Portraitg  of  Sporting 

Celebrities,  and  24  vignettee,  price  11.  It. 

SPORTING  SKETCHES  WITH  PEN  AND  PENCIL. 

By  FEANCIS  FEANCIS  and  A.  W.  COOPEE. 

CoNTXirrs  :~The  First  of  Septembei^A  Day  in  a  Pnnlr-Mark  Cook  f^Trontinff— Long  Tails  and 
^OTt  Ones— PayuQg  the  Pike— Rabbit  ShootiDg--Boaohin9--Gioase  Shootiar— Salmon  FiahLit--Snipo 

LONDON;  "THE  FISLD"  OFFIOB,  848,  STRAND,  W.O. 


J 


^dvertiaemenia. 

Xq*  iwdTi  to  damr  m.  r1«  UK  01.  i  tna  br  poU,  111.  OUB  BBIKDB  OT  nfTiT.m,  pio^  AKD  BHMIP. 

ESTATE   MANAGEMENT.  ^  ^•"-i^Sl^inJ^SSr" ''^^ 

A  FBAOTIOAL  BJJIDBOOK  FOB  rjlHE  CATTLB  Ot  OBBA.T  BRITAIN  t  tbaiz 

ItAKBLOBDS,    8TBWABD8,   AIVD  FutL^^rMduwuid  q^e!^  iiJlli^M^Ci  p£SiS; 

_  '                                      '  of  FtaHnr-  Inan ud  ftlna of  DUenot  KIbBi olPoodi 

P  U  F  I  Ii  S.  Boil.iiiws.  uJ  clH  UuotHBinaf  Huoni  Dalir  "ninjt 

'  B«it,^8  Milk  Tndh  ko. 

USAL  BOTPLUaurl  IT  A  BAKKIBTEB  avS^Di.«5'°'i^bn™''  bro^rt"fi'^V%^ 

AUD  Cmils.  bT  A,  AesuntD;  Jiunalk  tud  Suau;k  IM  ^uUid 

mn-mrA-n-m      nvnTi-m  Oattio,  bj  T.  Pnlchgr;  Polled  Q>lli>i>svB,bj  Qiltion  Uanui 


LAHDLOBD'S    FOIST    01    TIIW.  Bi?i,'»lSiKSRfcS™'- -*  """ 

n  LoBdaaiTnrmBOOoa,  M,SB«iid.W.a 

a^uLRjjma   s.   ccxtxis.  — 

^~—  nnltaniwttliUHibn*,B<l«Ui. 

-wbii.t«iae.'S;5Sl^^J!^i'n>poru.>tb™oh  T™   BHEEP  ud    Piaa   of   qbbat 

«tinmc»DiiB(nadwlUitbeiuu«etaenCDruiB,uutniLn  X     BRITAINj  tlMtr  OUUit,  l(iuu>niii«iil.*B.   EdlMd 

•C^anltiu^  diitilaB,  I  htm  mu  ilmsd  u  nhuMlTa  wd  In  JOHN  Oi>LBlUH,  lannvU'  PnifaHV  o<  MrlciilRm  m 

jEihaHU  aawilBn.     Sufc  ■  mod*  o(  tnHmvi  wmU  O*  Bojd  ARtcaMnnd  OoUm*.  OlnaaoMi     DImBmI 

SnatuddtanpaLluMiid  of  uUuUu  t)M  p-noni  u  bf  BMriwaWalT. 


llOO'irWtlUll-Mdof  aliMrrntlQii  directed  to        Win    fil"'"Pi 
nob  ft  knavlBdiB  of  prludplu  h  i>  uol;  ube       ^"V^.°;i°"' 


?£;^i: 


IKl^t'^TSy?y?tS??S^  P«tTT.-G.MnilM«MWBWntotPi«iTUB«rt5dui^ 

KSS3V=Si8-M!SSSl«?rth«I-«.  Bl5.*fljJol5^1«J  Dgr^  Uin  VEll*  Ba2  SKS 

Ptullmi  I.    DomBimmlnn  rnr  Duuluiimtad  Iumn«awnta  *""  >uddl*  Wlilu  Bnsd*. 

Chumm  IL— rABH  Tu-nuioah  Londont  Tai  Fratn  Odoa,  Mk  OhidJ. 

totm  L-ValoiUOD  Q«ii«nl]T.  

gtt3£Sd%;£S£S'J!h£?^  "^^  <*  hw  «>a  Jutpubltab.d.taBmpolo«..prlo.fc.tl. 

•M&n t.-Itemi or y.iii*uoii.  /^OLOEADO;  ita  A|{riculCu 

OaApraa  III.— nwWTBI.  \_J    itnea-T/.  tud  Shonllui      Br    S 

•Mtkia  I.^FImber  ud  Tlmbsfllka  Ttm.  thA  Frcpft-       SHBNO.  J.l*.  iSr.KAUB).  ^rbeulb  . 

■Mloa,  TrMtou&Cuiil  Uim-  latiudac^B  lila  work ; 

^^MM  1— Ttw  C<inlt*nt,  «  COBfrbMiilw  ntM.  tbA  "Tto  cs^arwlll  pjthsgil^wouikBwiB"  UtUojOtowi 

fS^a  t^^bar*U(«iiniiMU.  ^muloa^  upMliUoiu  wda  Id  iiini  nmMn   mui 

■«»tfaa  *.-i«la  JTImboi.  thtombOolwaao.  hm  H««l  udnd^np^lo  fan  aM.aon. 

n.            IT— D  UnooBi looniy  ttwwjp Ui« HtM* i  th*  brofH- >lw.,«lwc* 

tnUBD  L-Unlwvood  ud lu  HuHonaBt.  liif^Hil* M Mia  pnH^du. 

BNUon  l.-nuta niuiu* for Dndsirood.  b^           fc      »ro««lt»fto«. 

UwAFna  v.— Fnrcw.  thn Hit  li lb* •«>•••  UiM ot  aa UnSnudH Uh  ■«■  tf 

■ss«ta.«.-PhBt. «iwd.  tor  ft™.  ^iS^'ii^^i^x.Sffis't^  TtefS'^s 

Ouma  Tt-euwM  .uit«l»  fob  Wood*  ud  Ctw,  «rf  B.wrbTDm w.    LHilTdla  hH  now  ■  i ^^= 

Puntnon.            "<~"  ""  ^  igjno.  rat  orar  Uw  alia  ot  It-*  «'«-'liaa 

^  „,     ..       „  4u«trwlthBotBhB>iuabatal(MIoalB^t^ 

Oupni  Tin.-BwuBi  UB  Xitibui.  bst  ail  tUTa  ddIj  aamdaU  taohaloal  kwnUn  tf  TSS 

0|J*™j.  n-^Mla.  «.,  lI«BLy.  («BM,a).  S^.'^KSwffSSS'' OB  w™.  I d, BSTkalBd.  «, 


ObipubK—Thi  Buaan  or  WauT  uts  othbb  Oibul        ^^NMnikO^'^ 


>-i>  of  CUa  ndomt  wlUi  tha  dsIiIId  ft 

_, .meat.  id>BlUrpal)ll<»U0B.»^l. Piaa 

LoBNMmkbWTi'mlTw.aiMl  D^hiton   Kuum;1.i 
/]■<■-**  TT  —  Ai—maga.  Tauii  tbBt  icnab  enmt»  auu  or  th*  vonth-irmt  [  mad  eh 

Baeoooi.    BMU*  AoooBBta.  "b  ailcri  Ibaaa  Btals,  t«uw  lallotnoUh  agma  bnii 

OmiPTM  IIL-On»Dt  Bdlh  ot  Aamaang  a»  mawU.  and  datarmliiatlgQ.  artfli  pBaapla.  BmJ  » 


Lomnai  -Tbb  Fuis-  OBm  Mh  ■tnadtWA  fcMtwi  ThB  Vhb  <)■«•■«  •HM4, VA 


CARSON'S  PAINT 

PATBOXISED  BT 

HER    MAJESTY   THE   QUEEN, 

H.R.H.   THE    PRINCE    OF    WALES, 

H.R.H.    THE    DUKE    OF    EDINBURGH, 

An>  16.000  An>  UVWABM  or  TXS  VOBXUTT  AV]>  OSVTBl 

FOB  ETEBT  DESCBIFTIOS  Or 

OUT-DOOR    WORK. 


VABNISHES  OF  THE  YEBT  HIGHEST  CUSS.  AND  OF  ALL  DESCRIPnOl 
SFAB  VABNISH,  per  gallon 12s.  6d. 

FOB  PROTECTION  OF  YACHTS  AND  BOATS. 

SUPERIOR  YACHT  VARNISH,  per  gaUon ...    228.  Od. 

YEBT  PALE,  FOB  INTEBIOB  DECORATION. 

DETERGENT. 

A  HOST  WONDERFUL  CLEANEB.    NO  TACHT  SHOULD  BE  WITHOUT  1 

{See  Testimonials,) 
FOE  CLEANING  OFF  PAINT,  VAENISH,  WHITENING  DECKS,  Ao. 

O    Vr^LXiJliOfl    w/LoJ^  •••  •••  •*•  ***  ***  ***     2x8* 

Ji^J  AA  ••  •••  •••  •••  •••  •••  •••       ^BflO* 

^2  GALLONS    AND    UPWABDS    OP   JAB^H^j   DELIVERED  CABRUGE  FREB. 


Prices,  Testimonials,  and  Pattern  Oards  Post  Free. 


WALTER  GAESON  &  SONS, 

U  BELLE  SAUVAaE  TABD.  LUDOATE  HILL,  LONDON,  Ej 

AND 

21,   BACHELOR'S  WALE,    DUBLIN. 


w 


m\ 


